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THE MORE ACCURATE DETERMINATION OF THE 


POSITION OF FOREIGN BODIES IN THEIR 
RELATION TO THE EYEBALL AND ITS 
COMPONENT STRUCTURES © 


BY 


E, M. Eaton, M.D.,, 


"TEMPORARY CAPT. R.A.M.C. 


DuRING the present war there have been introduced many new 
methods, or modifications and improvements of older ones, for the 
localization of bullets and other missiles within the tissues by 
means of the Rontgen rays. For the most part, these have been 
directed towards the simplification of the work and the economy 


of plates and of time. 
The localization of foreign bodies within the eyeball, however, 


must be carried out with one central purpose—the securing of the. 


utmost accuracy. The process should consist of two distinct parts, 
first the ascertainment of the relationship of the foreign body to a 
known point, and, secondly, the interpretation of this in terms of 


the various structures concerned. 
I do not propose to describe in full detail any method of 
effecting the first part of the localization, for there is none better 


than some of those that are in general use; but I shall review the 


question of the choice of method and apparatus, and refer to certain. 


= 

| 

| 
| 

| 
| 

| 


722 THs BRITISH JOURNAL OF OPHTHALMOLOGY 


necessary precautions in their use. I shall take the opportunity of 
pointing out also some fallacies in current practice. 


Localization in relation to a known point 


In ophthalmic work screening has but little place, and in the 
finer parts of it none at all. Radiography in two planes is available, 
but to obtain accuracy much elaboration of apparatus would be 
required, and in any event the disadvantage of having to make one 
of the exposures through the dense cranium isa great one. We 
are therefore confined to radiography in one plane, that is, upon one 
plate, or upon two plates successively occupying the same position. 

Of such means the oldest is that which was invented by Sir J. 
Mackenzie Davidson, the cross-thread system, and it embodies the 
principle of most of the best methods which have yet been devised. 


’ It may be taken as the type of the methods based on the comparison | 


of similar triangles. 

Regarding the apparatus to be employed in securing the correct 
positions for taking the radiographs required in these methods, the 
chief point, in addition to its permitting the requisite movements of 
the tube, is that it should maintain efficient head fixation. Personally, 
I think this can be better achieved with the patient lying than 


sitting, and better lying on his back than on his side. The apparatus 


invented by Major Higham Cooper meets the requirements very 
well and it is simple in construction and easy to use. It combines 
in one unit the plate-holder with cross-wires, the tube carrier, and 
the head fixation clamp, thus minimizing the possibility of relative 
movement. It has the merit also of fixing automatically the anode 
perpendicularly over one of the cross-wires and of permitting move- 
ment only in the correct line. The addition of a support to 
be gripped between the patient’s teeth, is easily made and is, I 
consider, an essential. 

Fixation of the eyeball also is absolutely necessary. The simplest 
plan is to have the patient keep his vision directed to a mark 
suitably arranged above him. Colonel Lister and Captain Gamlen 
have suggested the use of a small perforated mirror as a fixation 
object by means of which a spot of light could at the same time be 
thrown on to the patient’s cornea. The perforation would allow of 
observation of the eye during the time of the exposures either 
directly or through a sort of periscope, and thus an objective check 
on the fixation could be made. If this idea is carried out in such a 
manner as to be convenient in practice it should be of great value. 

Hardly less important than fixation of the eyeball is the adoption 
of the correct position in which to fix it. It is customary to make 
the line of vision parallel with the plate, but this is wrong; the 
geometric axis, which is almost identical to the optic axis, should 
be parallel with the plate. The difterence is not an academic one 
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merely, but is important practically. Assuming an angle gamma of 
9° and fixation of vision to be made parallel with the plate, a line 
taken directly backwards from the centre of the cornea will meet 
the posterior surface of the sclera about 2.1 mm. towards the outer 
side. 


my dv 


Fic. 1.—Horizontal axial section of the eyeball. 
C D, optic axis; R F, fixation line ; BN A, line of vision ; 
C E, line through centre of cornea parallel to B N A. 

Lateral distances correlated with this line, C E in Fig, 1, instead 
of with the axis, C D, will be incorrectly determined to an extent 
varying from nothing at the cornea to 2.1 mm. at the posterior 
pole. An allowance should be made for the angle y, and the 
fixation object placed 5° towards the nasal side. If considerable 
error of refraction is known or suspected to exist, the angle should be 
measured and the fixation object placed accordingly. 

The effective securing of the correlating body, which is usually a 
piece of lead wire, is essential. The wire ought to be sufficiently 
long to ensure that its chief support is taken from the skin of the 
cheek far enough down to be beyond the area influenced by 
movements of the eyelid. Asa rule 1 cm. below the centre of the 
cornea is chosen for the position of its upper extremity ; but it is 
best to be content with an approximation to this and then measure 
accurately its relations in all three dimensions, for despite every 
care there will be found frequently in three, and almost always in 
two, an inexactitude of alignment for which allowance must be 
made. It is necessary that the line of fixation bear the same 
relation to the head when these measurements are made as when 
the radiographs are taken. This in practice means that they must 
be made while the patient is in position for radiography, either 
before or after the exposures; I prefer to do it afterwards. The 
antero-posterior measurement, however, can be.made with accuracy 
and with more facility when the apparatus is removed. 
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Some workers keep the head parallel to the plate, while others 
allow it to come round until the temple is in contact. I have heard 
it stated that the result is fallacious in the latter case. It is not so 
if the correlation measurements are appropriately carried out, but 
maintenance of the correct line of vision is less restful and con- 
ceivably therefore less perfect than when the head is parallel or 
nearly parallel to this line. : 

Finally, the points from which the two radiographs are taken 
must be definitely known in their relationships to each other, to the 
plate, and to the cross-wires. They should for convenience be 
vertically over one of the wires and equidistant from the other or, 
alternatively, one of them may be over the actual crossing. A total 
displacement of 6 cm. has a special suitability in that it gives stereos- 
copic results. . The points of preference are therefore those at 3 cm. 
on each side of the crossing and in what follows I shall assume that 
they are employed. The distance of the anode from the plate 
should be from 40 to 50 cm.; if a greater distance is chosen a 
greater tube movement also should be used, as the shadow 
displacement otherwise would become unduly small. 

Having, with due regard to the foregoing. precautions, obtained 
the two radiographs, we may interpret them by means of the cross- 
thread instrument or may use geometrical construction, which 
in most hands will give more accurate results. Still better, however, 
is arithmetical calculation which permits of no error additional to 
that which is common to all methods, and which results from 


_ imperfection-in the fixation of the head and eye, in the correlation 


of the guide-body with the centre of the cornea, and in the 
practical measurement of the plates. The measurements of 
the shadow distances on the plates can be made, with a maximum 
error not exceeding a tenth of a millimetre, by, means of a gauge 
fitted with a vernier. In the case of small foreign bodies the 
measurements should be taken from the centre of the shadows, 
or from corresponding points near the centre. Such points are 
obtained by drawing two fine lines across each shadow, 
either cross diameters, if the shadows are circular,. or lines 
connecting identifiable points of the periphery, if there are 
irregularities. In the case of larger bodies it may be useful to have 
a complete localization of the two extremities in which case 
corresponding points of the outline should be chosen. As any 
inaccuracy in these measurements—or in the setting of the cross- 
threads, if used—is magnified many times in the estimation of 
depth, an average of about eight in eye work, the advantage of 
being able to use a vernier and immediately translate the 
measurement into figures is obvious. 

If the plates have been exposed as stated, the construction for the 
geometrical method is as follows: On one of the plates mark the 
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position of the foreign body as its shadow appéars on the other, 
and similarly the position of the guide-body ; a sheet of paper may 
-be used instead of drawing on the plate, in which case cross lines to 
represent the shadow of the wires are first drawn, and relatively to 
them the positions of the shadows on both plates are marked. 
Each of the shadows is now joined to one of the three cm. points 
on the transverse line, the right hand shadows to the left side and 
the shadows towards the left to the point on the right. 


Fic. 2.—Geometrical construction for finding the co-ordinates 
in the two directions parallel with the plane of the plate. 


A and B, points at 3 cm. from the crossing of the wires ; C and D, 
positions of the shadows of the foreign body; G and H, 
positions of the shadows of the marker. 


It will be seen that the construction corresponds to a projection 

vertically on to the plate of the rays casting the respective shadows,” 
or similarly it may be regarded as a projection of the threads of the 
Mackenzie Davidson apparatus. Perpendiculars let fall from the 
points of crossing of the connecting lines upon each of the wire 
shadows, as O E and O F, K L and K M, will therefore give the 
distances of the foreign body and marker from the planes of the 
respective wires. One special case may occur, the two shadows of 
one of the objects may fall on the transverse line as in Figure 3. 
- In this event draw a line parallel to the transverse wire as CD, 
join the two shadows to the three cm. points on this line, and let 
fall a perpendicular from the crossing O back on to the line AB. G 
will be the point required, giving the actual position of the object 
as regards both dimensions in question. (The proof of this is 
apparent if the method of calculation which follows be applied 
to it.) 

*Although strictly it is the obstructing body which casts a shadow, it is convenient to 


refer to the direction of a ray together with the dark line which continues it on toa 
shadow point, as ‘‘ the ray which casts the shadow.” 
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To obtain the depth of the foreign body from the plate, draw on 
a sheet of paper two parallel lines, separated by a distance equal to 
that of the anode from the plate; or, to make the diagram smaller, 
~ oe may be a half, third, or other fraction of this length 
g- 


A 
D 


Fic. 3.—E and F, shadows of foreign body; C D, line drawn 
parallel to A B; L and M, the 3 cm. points; G, the true 
position of the foreign body.° 


Fic. 4.—Construction to find depth of foreign body. 
A B, tube displacement; C D, shadow displacement ; 
OE, depth of foreign tody. 
On one of these lines mark off 6 cm., and on the other the 
amount of the shadow displacement; cross connect the points. 


_From the crossing drop a perpendicular on to the line representing 


the shadow displacement (OE). The length of this, multiplied by 
the appropriate factor, if the total length was reduced, is the depth 
required. Similar construction is used to ascertain the distance of 
the marker from the plate. There are various other ways in which 
the same results may be obtained geometrically, but those I have 
given are perhaps the simplest, although not quite the shortest. 
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Those who wish the quickest methods, however, will rely 
entirely on calculation. For this purpose the following formule 
may be used :-— 


N 
x 


x+ 
ana 


2. 


x+ 
x4 


s + 6 
is the required depth, 
is the required distance from the wire parallel 
with the displacement of the tube, 
is the required distance from the wire at 
right angles to this, 
z _ is the distance-of the anode from the plate, 
x is the distance of the shadows from the 
parallel wire, 
y is the mean of the distances of the two 
shadows from the perpendicular wire, 
and s is the distance between the two shadows. 
In these formulae the 6 represents the displacement of the anode in 
cm.; all the other measurements should therefore be used in the 
same form. If, however, it is preferred to minimize the use of 
decimal points 60 may be substituted and all the measurements 
given in mm. 

The calculation in each case can be done in less than a minute 
to an accuracy of 1/100 cm. by means of a slide rule or by one of 
the many varieties of pocket calculators, such as Fowler’s or Halden’s. 
These instruments are somewhat uninviting to many, but their use 
for an elementary form of calculation like this is extremely simple 
and can be learned very easily without the aid of mathematical 
knowledge. 

The proofs of the above formulae are as follows: 


where 


Ww 
lI 


Let A and B, fig. 5, be the anode positions at 6 cm. apart, C the 
site of the foreign body, D and E its two shadows, and FCG. the 
vertical height of the anode from the plate. 

The AS AFC and CGE are similar, being between pore and 
between the same straight lines AE and FG. 

*, AF : FC:: GE: GC, similarly BF : FC:: DG: GC. 
* AB: FC:: DE: GC .., adding proportionate terms: 

AB+DE: FG: : DE : GC, ie., 6+8: Zits: Z, or 

ZXS_ 

——=Z. 

S+6 


‘h 
| | 
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A 


DG 
4 
Fic. 6. 
2: 


Again, let A and B, Fig. 6, be the anode positions, D and E the 
shadow points, GF a vertical through the crossing C. 
As in the former case: ‘ 
AB+DE: FG:: AB: FC 
which is 
6+8:x::6:X 


| 
PGE 
Fic, 5. 
xxX6_ 
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yx6 
3. +6 

Let A, B, D, and E, Fig. 7, have the same significance as before. 
Join O C and produce to M. Produce E D to T and draw C P 
parallel. Again, as the vertically opposite triangles are similar and 
as AO=OB.'.DM=M E and T M is the mean distance of 
D and E from T, that is T M is y. 

As T M Oand P C O are also’similar ... TM:M O::PC:CO 
but MO:CO::AB+DE:AB, therefore TM:PC::A B+ 


yx6 _ 
DE:A Bwhichisy: Y::6+5: 6, ie. 
T D M™. 
P 
A 
Fig. 7. 


Having in one of the foregoing ways obtained the relationship of 
the foreign body and of the marker to the point of crossing of the 
guide-wires, one has merely to add the distances if they are on 
opposite sides of the lines, or to subtract them if on the same side, 
in order to find their relationship to each other. A comparison 
with the relations of the marker to the centre of the cornea will 
give the localization of the foreign body from that point. 

The degree of accuracy ought to preclude a total error from all 
causes exceeding half a millimetre. 

The only methods based, on totally different principles that I 
shall mention are two most ingenious ones that have been introduced 
by Dr. W. M. Sweet, who charts the planes of the rays associated 
with the shadows of the foreign body and of one, or, in the older 
method, two markers. For his later method Dr. Sweet has 
invented an apparatus which, although it appears somewhat 
complicated at first sight, is in use probably one of the simplest 
and most convenient available. It possesses several distinctive 
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features which make for increased precision. Particularly to 
be mentioned in this connexion are a reflector and _ telescope 
for the setting of the marker in one plane, and a perforated 
mirror for the dual purpose of setting the marker in the other 
planes, and of fixing the line of vision. I have not had an oppor- 
tunity of using this instrument, but a study of its description* 
assures one of the validity of the principles on which the method is 
founded, and of the possibilities it affords for rapid and very 
accurate work. 

It makes no provision for the error due to the angle y but a very 
slight addition to or alteration of the fixation object would achieve 
this purpose. The chart employed is an essential part of the 
system of obtaining the relations to the marker. It does not, 
however, give a full interpretation of these relations, and belongs in 
this respect to the same category as the chart shown in fig. 13, the 
shortcomings of which will be discussed later. 

In general it may be said that the requirements for a good 
system are satisfactory fixation and correct mathematical principles. 
The former requisite is not easy to obtain, but the latter is readily 
accessible, and any departure from exactitude is unjustifiable. Yet 
methods based on unsound principles are in frequent use. No 
system should be employed until one is satisfied on this point. 
Methods which dispense with a predetermined knowledge of the 
distance from anode to plate and of the tube displacement, are 
especially to be regarded with suspicion. The defect of such 
methods is incidental to the unknown degree of the divergence of 
the rays. The earlier of the methods invented by Dr. Sweet is 
subject to fallacy from this cause, and as it is still much practised, 
and as the results obtained by it are liable to be very inaccurate, I 
shall discuss its principles in some detail. eo ; 

The apparatus consists of mechanism for head fixation and a 
special marker. The plate carrier may be a separate piece which 
is to be strapped to the head, or, more usually, it is made integra) 
with the fixation clamp. The marker, which is the characteristic of 
the instrument, has two small metal knobs carried on the arm of a 
device by means of which one of the two knobs may be held, in so far as 
it is possible to place it accurately, at a known distance, say, 1 cm., in 
front of the centre of the cornea; while the other is fixed immovably — 
to it, usually at 15 mm. distance, in a direction vertically towards 
the plate, that is to the temporal side. Two radiographs are made 
with the side of the head corresponding to the injured eye directed 
towards the plate-holder and lying parallel to it. The first exposure 
is made from a point vertically over the two knobs of the marker, 
thus the central ray crosses the face at 1 cm. in front of each cornea. 


* Article by Dr. Sweet in ‘‘ Diseases of the Eye,’’ eighth edition, by G. E. de 
Schweinitz, M.D., LL.D, 
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For the second exposure the tube is displaced towards the patient’s 
chin in a direction parallel to the face, and it is tilted so that the 
centre of the diaphragm is still directed towards the first knob of 
the marker. Neither linear nor angular displacement is measured, 
however, nor is the distance from tube to plate in either instance. 
By such means two radiographs are obtained, the first of which 
shows a single shadow representing the two markers, while in the 
second the shadows are separated. The relative positions of a 
possible case are represented diagrammatically in Figures 8 and 9. 


D 
5? 
Mm 


Fic. 8 and 9.—M, shadow of markers superimposed ; E, shadow of foreign 


body; M', shadow of axial marker; M”, shadow of temporal marker ; 
t B, shadow of foreign body. 


The subsequent procedure is to ascertain the distances’ between 
perpendiculars from the shadows of the markers to those of the 
foreign body. ‘To this end, lines are drawn, as shown in the 
F igures, horizontally through each marker—in Figure 8 the two are 
superimposed—and vertically through the shadows of the foreign 
body. The distances thus obtained are marked on a special 
localizing chart. The measurements taken from Figure 8 are 
charted directly as in Figure 10, which represents a vertical median 
section of the eye. They become, without modification, the 
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ultimate estimates for the backward and vertical correlation of the 


foreign body and the principal knob of the marker. 


But it is obvious that in both cases these measurements are 
excessive, for the central ray, associated with the shadow of the 


FIG. 10,—Vertical section through the axis. 
M, marker ; O, charted position of foreign body. 


Fic. 11.—Equatorial section. 


M’ and M", the markers, are fixed points of the chart from 
which the measurements are made. 


marker was vertical; while that associated with the foreign body 
was divergent, in a direction upward and backward, corresponding 
to the two elements of separation of the objects. 

The measurements from Figure 9 are transferred to a chart which 
represents an equatorial section of the eye with the markers 


projected backwards upon it. 
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From M’, Fig. 11, the distance M’S' is marked vertically and 
equal to AB, Fig.9; and from M”,M"S" equal to CB, Fig.9. The 
points S'S" are joined, and are assumed to indicate the line of the 
ray associated with the shadow of the‘foreign body. A horizontal 
line, HK, at the same distance above or below the optic axis as the 
site of the foreign body, O, Fig. 10, would, if the measurements 
were correct, indicate by its point of intersection, B, the excentricity 
of the object towards the temporal or nasal side. 

But if the ray S'S” which passes through the foreign body should 
be distant from the markers by amounts equal to the shadow 
distances on the plate, then the rays passing respectively through 
the foreign body and the markers must be parallel. For, as the 
plate T E,-Fig. 12, and the constructed lines M’ S’and M’ S" are 
verticals and therefore parallel, and as M'S'=P’P the rays S'S" P, 
M’ P’, and M" P" are also parallel. 


FIG. 12.—Represents the points shown in fig. 11, together with 
the position of the photographic plate. The heavy lines show the 

rays (parallel) and plate when M’ S’ and M”’S” equal the shadow 

distances. The dotted lines show the positions when the rays 


are divergent. ; 


The reconstruction of the ray as carried out in Fig. 11 is therefore 
correct only for a source of the X-rays situated at infinite distance. 
The true line of the ray S'S" should be a lower one such as NQ 
which would thus indicate the foreign body at O, Fig. 11, and not 
at B. It will be observed that the plate T E, Fig. 12, must, if the 
reconstruction is to be correct, come down to such a position as 
T’ E’, for only thus would the divergent rays passing through M' and 
M" which are fixed points meet the plate at the distance P’ P”. The 
points P, P’, P", therefore come to X,X',X". As the ray A’ X is 
divergent from A" X,' M' less than X' X, but P=X' X 
therefore M’ L’ is less than M’ S’, therefore the ray A’ X lies below 
the ray S' P throughout its course: this position is indicated by the 
line N Q, Fig. 11. 
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With an anodal distance of 22 inches the error of this system 
(which is variable in amount according to the situation of the foreign 
body) is liable to be as much as 3°5 mm. in a backward direction ; 
1°5 mm, in a vertical plane, in a direction away from the optic axis ; 
and a variable amount and direction (according to the anodal 
displacement used) in the remaining dimension. 

It is not actually impossible to localize correctly without measuring 
the distance of the anode, for if one had a sufficiently elaborate 
marker, for example, four knobs arranged in a square of known 
size, the plates would give sufficient data from which to calculate 
the divergence of the rays. But the process would be of the nature 
of a mathematical problem, interesting chiefly for its intricacy. 


‘The interpretation of the figures correlating positions in the 


vicinity of the eye with the centre of the front of the cornea 


The means of interpreting the figures relating to the cornea in 
determining the relation of a foreign body to the periphery of the 
eyeball, and to the structures within it, is a subject which has 
been remarkably neglected and very generally misunderstood.” 

A common type of chart which is used for this purpose consists 
of three sections of the eye: (1) vertical axial, (2) horizontal axial, 


_ and (3) equatorial. Such a chart serves as a record o1 the figures, 


but as an interpreter of them it is not only useless, but is liable to 
carry a conviction which may be quite incorrect, and may readily 
lead to the most disastrous consequences. In Fig. 13, for example, 
a point is marked on a chart of this kind at 20 mm. behind the 
centre of the cornea, 7 mm. towards the nasal side, and 6 mm. above 
the optic axis. In all three sections this point is well within the 
outline of the eyeball, yet in this position itis in reality situated 
outside the sclerotic, as I shall demonstrate later. Relations shown 
to the ciliary body and lens would be equally fallacious. A chart 
of a section can show exact positions only of points lying actually 
in the plane of the section; all other points have to be projected — 


‘into it, and no index is available of the boundaries of the plane in 


which the point may happen to lie. 

- The axial and equatorial sections of the eyeball are the most 
extensive possible in their respective directions; hence if a’ point 
should appear outside any of those sections it is certainly outside 
the globe, but the converse is not true. All points on the outer 
surface of the sclera and cornea will in fact fall within the charts in 


* An article by Mr. J. Herbert Fisher, showing the correct mode of marking and 
of interpreting charts of two sectional planes of the eye, appeared in the closing number 
of the Ophthalmic Review, December, 1916. The present paper had at that time 
received its general form, and it has seemed best, in the interests of arrangement and of 
continuity of demonstration, to retain its completeness, although on certain points this 
involves the retraversing of ground covered by Mr. Fisher. 
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represented by the peripheries of the sections: these points alone 
are in the plane of one or other section and they alone are truly 
exhibited. 

In order correctly to determine whether a foreign body is within 
the eyeball it is necessary to have either its distance from the centre 
of the scleral sphere for comparison with the radius ; or, alternatively, 
the data necessary for comparing its position with the limits of the 


every case excepting points on the three circumferential lines 


| 

F | 
Th 


Sup Naval’ tT Nasal 
“aan 
\ 


Fic. 13.—Chart consisting of three sections: (1) vertical axial; (2) equatorial ; 
(3) horizontal axial. A point is charted at 20 mm. behind the centre of the. 
cornea, 6 mm. above the axis, and 7 mm. to the nasal side. Its true position is 

outside of the eyeball. (Each square equals 2 mm.) 


plane in which it lies. The simplest data satisfying this purpose are 
its distance from the geometric axis together with the radius of a 
section of the eyeball parallel to the equator at the particular distance 
behind the cornea at which the foreign body is situated. 

If A be the centre of curvature of the outline of the eyeball as 


0; 


Fia., 14.—Vertical axial section ; F1G. 15.—Horizontal axial section. 


A point seen at O, Fig. 14, may occupy any position on the line 
O’ O”, Fig. 15. 


| 4 


736 THE BRITISH JOURNAL OF OPHTHALMOLOGY 

seen in a vertical section through the axis s (Fi ig. 14) and O be a foitign 
body at height C O above the axis then V(B C —B A)*+C O? will 
give the length A O as it is séen projected into this plane; but the 
same point O when projected into the horizontal plane may occupy 
any of the positions O’, O", O'"" etc., as shown in Fig. 15, which isa 
horizontal section through the axis. 

But neither A O., Fig. 14, nor A O', A O",etc., Fig. 15, is the true 
distance of O from A which is compounded of the lengths in both 
projections and is 

VA O? + say EO” thatis V(B C — BA)? + CO? +E O” 


- which being subtracted from the radius of curvature will give 


the distance inside or, if it is a minus quantity, outside the globe. 
A general rule for all the spherical (that is, practically spherical) 
surfaces, including both surfaces of the sclera, the ciliary part of the 
sclera, the cornea, the choroid, the retina, and the lens, may be 
formulated thus :—The distance of a point from the circumference 
equals the radius minus the square root of the sum of the squares of 
(1) the lateral excentricity of the point, (2) the vertical excentricity 


Fic. 16.—Equatorial section showing meridional relations. 


OC over C A equals the tangent of the meridional angle C A B, 
or C A over C O equals the tangent of its complement B A E. 


of the point, (3) the difference between the distances behind the 
cornea, of the point and of the centre of curvature of the surface ; 
positive quantities being within the curvature and negative quantities 
beyond. 

But to localize in relation to individual structures from a con- 
sideration of their own centres and radii would be needlessly 
tedious ; it can all be done from the principal centre, that of the 
general scleral periphery. 

The meridian in which the point lies is that which deviates from 
the horizontal plane by the amount of the angle whose tangent is 
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the vertical excentricity over the lateral excentricity, that is C O 
over C A Fig. 16. This angle C A O can be read directly from a 
slide rule if it is not more than 45°; if over that amount the 
reciprocal, C A over C O, will give its complement, O A E. 


Fic. 17.—Vertical axial section. 
The point O is seen in projection. The angle C B O is the angle 


formed at the transverse diameter B, at a point having the same 
lateral excentricity as the point O. * 


B 


Fic. 18.—Axial section in the plane of the meridian B D of Fig. 16. 


L O is the same line as A O of Fig. 16, but seen in the direction 
of the arrow marked on that figure. 


The angular relationship to the horizontal plane in backward or 
forward directions from the transverse diameter can be found ina 
similar way ; for this one uses the vertical measurement over the 


bd 
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distance, behind or in front of the centre, as the tangent: 
OC 
(GR =tan- C B O, Fig. 17). 

The tangent of the angular relationship to the axis, measured 
_ from the centre of curvature, is obtained by dividing the square 
root of the sum of the squares of the lateral and vertical dimensions 
by the distance behind or in front of the centre: thus tan.O K L 


Fig.18 is rE but as the section is in the meridian of the point O, 


LOisA Fig. 16, which C2+C 02, tharefore tan. O K L is 
VA C?+C O? 

This is the line (K O of Fig. 18) along which the distance from 
the centre ought to be measured in finding the relationships to 
individual structures, for in this plane K O is the true distance of 
O from K, and if taken in conjunction with the meridian ascertained 
as above (Fig. 16) a complete localization will be established. A 
table of angular relationships -is necessary if this method is applied 
to the parts which are not concentric with the sclera : it will be 
found later in the form of a chart (chart A, Fig. 23). 

The alternative method is in many respects more convenient. If 
in an equatorial section of the eyeball the projection of a foreign 
body be found at O Fig. 19, that is if its height above the axis be 
A B and its lateral excentricity A C then its distance from the axis 
is¥ AB?+AC2=A 0. (Fi ig. 19.) If now its distance behind 


Fic. 19.—Equatorial section. 


O, a foreign body at distance A O from the axis. 


the centre of the cornea be D E Fig. 20, and if the length E F is 
known, then E F — A O will determine, according as it is a plus or 
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minus quantity, whether the foreign body is inside or outside the 
eye, and similarly if the distance from the axis of any of the | 
_ rafially symmetrical contained structures is known, the relationship 
to such structure will be indicated. It will be noted, however, that 
the distances from spherical surfaces given by this formula are not | 
the shortest except in the plane of the equator; thus if the object i is 
at O, OG is the value and not O F, ang if at O' it is O’ G' not 


Fic, 20.—Axial section in the plane of the meridian AO of Fig. 19. 


ae lines are drawn at right angles to the axis at every 2 mm, 
from the cornea. E O equals A O of Fig. 19. 


The general rule fot the radial method is:—From the radial 
distance (in the appropriate plane) of the surface to which the 
relationship is required, subtract the distance of the foreign body 
from the axis, E F— E O Fig. 20 (E O Fig. 20 being A O of 
Fig. 19). 

The significance of positive and negative resultants is obvious. 
The comparative relationship to two successive surfaces will show 

_ that to the body delimited by them. The meridian is found in the 
manner already described. 

For the conducting of calculations on the foregoing principles a a 
preliminary essential is an accurate knowledge of the form and 
dimensions of the eye. To thisend I have constructed a series of 
figures based chiefly on measurements of specimens and of the scale 
photographs in Professor A. Thomson’s stereoscopic atlas, and 
checked by comparison with the optical measurements of Listing 
and von Helmholtz. From these sources averages have been struck 
and finally a compromise of vertical and horizontal measurements 

made in order to give exact radial symmetry. As the difference in 

the two principal diameters of the equatorial plane is about 0°4 mm, 
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it follows that the mean is only 0°2 mm. from either. Other modifi- 
cations of the actual measurements have been made for the same 
purpose, but all are of a smaller value than 0°2 mm. ; the cornea, for 
example, has been made spherical, while the surfaces of the retina, 
choroid, and the inner aspect of the sclerotic have been assumed 
parallel. It is true that the vertical and horizontal diameters of the 
cornea differ by about 1 mm., but if the line at which opaque structure 
gives places to clear be ignored the asymmetry is less than 0°2 mm. 
The construction ofthe eye so calculated is as follows :— 


TABLE 1, 
Distance of 
centre of curva- 
ture behind Radius. 
centre of front 
of cornea 
Cornea, anterior surface... 80 mm. 8:0 mm, 
Sclerotic (from plane 2.5 to plane 7.5)— 
Sclerotic (behind plane 7.5)— 
Choroid, internal surface ... 11°85 10°85 ,, 
Lens, anterior surface 140 10°0 


The ciliary body lies between planes 3°5 and ’7°5, the iris between 
3°5 and 4. The depth of the anterior chamber is, of course, variable 
and therefore the position of the iris and lens not constant ; the 
positions given leave a chamber of 3°1. 

The radii of sections of this eye made parallel to the equator at 
each half millimetre from the cornea are as follows (the measure- 
ments are corrected to the nearest 1/10th mm.) : 
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Distance 
behind front 
of cornea 
mm, 
Cornea (radius 1:0 ,, 
8 mm., centre 
8 mm. back) 15, 
\ 
30 
Ciliary part of 
sclerotic] 4'5 ,, 
(tadius 
12.2 mm., 50 ,, 
centre 
back) 
60 ,, 
65 ,, 
Pa 
75 
Sclerotic | 90 ,, 
behind ora 
serrata(radius{ 9°5  ,, 
11.75 mm., 
centre back, [10°0 ,, 
12,25 mm.) 
10'5 _,, 
110 ,, 


TABLE 2. 

Radius Distance 

of behind front 
section. of cornea. 
0°0 mm, (12-0 mm. 
130 ,, 
a7), 
5°8 ” 14°5 ” 
66 ,, 150 ,. 
80 ,, 160 ,, 
90 170°,, 
,. continued. 185 ,, 
4, 19°0 ,, 
107 ,, ,, 
109 ,, 20°0 ,, 
,, 
11°6 ,, 

240 


Radius 


of 


section. 


11°7 mm. 


11°7 
11°7 
11°7 
11°6 
11°5 
11°4 
11°3 
10°9 
10°7 
10°5 
10°2 

99 

96 


84 


78 
72 
6'6 
57 
47 


00 


The sui has a thickness of 1°1 mm. at the limbus and 0°9 mm. 
at the centre; the plane of the limbus is 2°5 mm. behind that of © 


the centre. 


The sclerotic is 1 mm. thick at the posterior pole, 0°6 


at the equator, 0°4 at the ora serrata, and 0°6 at the junction with 


the cornea. 
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The radial distances of the surfaces of the ciliary body and the 
lens, to the nearest half millimetre are ; 


TABLE 3. 
Ciliary body. | Lens. 
35 mm. 60 mm, | 
| 3:0 
| 50 
60 ,, 


~The ciliary body is variable: maximum dimensions have been 
chosen. As the radial distances of the inner surfaces of the sclerotic, 
the choroid, and the retina can be gauged with’ sufficient accuracy 
by comparison with the radii of the periphery, : ey have not been 
tabulated. 

The only divergencies that it seems feasible or necessary to take 
account of by a fixed rule are those for errors of-refraction. In the 
case of young children the equatorial diameter of the eye can be 
measured with a pair of ball-tipped callipers and all ‘measurements 
réduced in proportion to the factor found. 

The form of the myopic eye of moderate degree may i eee 
to be that of the normal eye witha cylindrical band let in at the 
equator, while the hypermetropic eye is as though a band had been 


-removed immediately behind the equator (Figs. 21 and 22). 


I have been unable to obtain material for the measurement of 
markedly ametropic eyes, and apart from the length, which of course 


is definite, the shapes chosen are from personal judgment of proba- 


bility in moderate cases. It is true that no part of an eye can ever 
be absolutely parallel sided as in my myopic model ; but for 2 mm. 


on each side of the equator of an emmetropic eye the diameter alters 


by only one-tenth of a millimetre ; for practical purposes therefore 
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this area is cylindrical. The central part of an elongated eye is 
likely to be still flatter. In the hypermetropic model the removal 


from the normal contour of a band at A B, C D, Fig. 22, would 
theoretically make the points C and D an Pe counterpart of 


A and B, but again it is a matter of less than 0'1 mm. 
AB 


FIG. 21.—Myopic eye of six dioptres 
A cylindrical band A B C D is added to the normal contour, 


increasing the length by one twelfth. 


AS 


BD 


Fic. 22. —Hypermetropic eye of six dioptres. 


_A band has been removed at A C B D, reducing the eye to 
eleven-twelfths of the normal length. 


These hypotheses have been assumed in order to preserve the 
spherical shape for all curves, together with an accuracy which in the 
case of errors of not more than 5 or 6 dioptres is probably little 
short of that obtainable in averaging the meridians of the normal 
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eyeball. It will be observed that for all points in front of the 
equator (that is, the 12°25 mm. plane) both myopic and _ hyper- 
metropic models are of normal shape and therefore no allowance 
will be required in dealing with the anterior hemisphere. 

The allowances on account of these modifications of form as 
applicable to points behind the 12°25 mm. plane are to be made 
thus: : 

1. Spherical method.—In estimating the distance of the foreign 
body behind the centre of curvature the deduction of 12°25 mm. from 
its distance behind the cornea is to be increased by 1 mm. for every 
three dioptres of myopia ; that is, 13°25 mm. would be subtracted if 
3 D. were the amount’of the refractive error. But if the foreign 
body lie between the plane 12°25 and the new centre obtained by 
the above addition, then the latter point is to be regarded as in the 
same plane as the foreign body, the reason being that within the 


cylindrical part the centre must be taken as that point on the axis 


which lies in the same plane as the point which has to be brought 
into relation to it. 

For every three dioptres of hypermetropia the deduction is to be 
reduced by 1 mm. In all other respects the procedure in both cases 
is the same as for the normal eye. 

2. Radial method.—The effect is similar in this case, but as 
one is not taking account of the spherical centre, the modifications 
are made upon the assumed position of the foreign body. 

For each three dioptres of myopia the foreign body is to he 
regarded as being 1 mm. further forward than its ascertained 
position ; but it is never to be brought across the equator, only up 
to it if the full allowance would carry it past this plane. For three 
dioptres of hypermetropia the position is taken backward 1 mm. 

Let me repeat that none of these allowances has any bearing 
upon points in the anterior hemisphere. In estimating relationships 
to the iris, posterior chamber, and lens, however, an appropriate 
allowance for marked variation in the depth of the anterior chamber 
must be made. The necessary modification of Table 3 for that 
purpose hardly requires explanation. 

In the higher degrees of errors of refraction, the matter is more 
difficult. In pathological myopia the elongation concerns only an 
area considerably behind the equator, and a single curve for the 
posterior hemisphere is obviously impossible, while in some cases 
of high hypermetropia the eyebali as a whole is reduced in size. 
In hypermetropia of over 5 or 6 D. the equatorial diameter should 
be measured, as in the case of children. For high myopia, a definite 
rule is probably impossible for the diameter of the staphyloma is 
variable. It is to be remembered, too, that a moderate degree of 
myopia may be of the pathological type, but the error due to failure 
to make this differentiation would be a small one. In the absence 
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of data founded on measurements of a large number of myopic eyes 
I would suggest that the normal shape be assumed to the 18th 
parallel, and that the staphyloma be sketched on to chart A, to give — 


the required extension; it should be ofa fuller shape than a spherical — 


curve, and will be better formed by hand than with compasses. 

For the purpose of rapidly finding the value of radii from the 
amounts of measurements in two or three planes, as required in the 
foregoing methods, I have constructed a table of the square roots of 
the sums of the squares of the numbers from 0 to 15 in steps of 
halves. The values were obtained geometrically and checked where 
necessary with the slide rule. They are corrected to 0°25 mm. 

If it be required, for example, to find the distance from the axis 
of the point charted in Figure 13, one prcceeds thus : ‘| 

On the top line of the Table take the laieral excentricity, namely, 
7 mm., and on the left-hand line take the vertical excentricity, 
6'5 mm. ; opposite these two numbers will be found.the distance 
from the axis, which is 95 mm. To determine if this point is 
within the eyeball, it remains only to subtract this length from the 
radius of a section at the plane 20. From Table 2 it is seen that the 
radius at this plane is 8°8 mm., therefore the point is outside 
the globe by a distance which (measured radially from the axis) 
amounts to 0°7 mm. By the spherical method the process is equally 
simple. Having found that the distance from the axis is 9°5 mm., one 
combines this measurement with the distance behind the centre of 
curvature which is 7°75 mm. 

Taking 9-5 on the left hand column of the Table and 7°5 on the 
top line, one finds the resultant 12; if 8 is used instead of 7°5 the 
resultant is 12°5; so that for 7°75 it will be approximately 12°25 
mm., which is the distance from the centre of curvature. Subtracting 
this from the radius of curvature, namely 11°75, one gets (minus) 
0°5 mm., which is the true distance of the foreign body, in this case, 
outside of the globe. Referring again to Fig. 20, the distance, 
0°7 mm., found by the radial method corresponds, to O' F’, and the 
distance, 0°5 mm., shown by the spherical method, corresponds 
to O'G’. 

It is in some respects more convenient, especially to those who 
prefer a minimal use of figures, to interpret the relationships of a 
foreign body by means of charts rather than by means of tables. 

With this in view, and also to summarize the methods that have 
just been described, I have constructed the following charts, which 
represent graphically the measurements of the eyeball - the table 
of roots. 

The spherical method has relatively less value olan charts are 
used, for its chief advantage is the elimination of the necessity of 
having any prepared data regarding the eye other than merely its 
radius (that is, so far as concerns the posterior two-thirds). On the 
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other hand, it gives the same information, but at the cost of some- 
what more trouble. 

Yet, to illustrate the principle, it may be applied thus: Three 
factors are required—(1) The distance of the foreign body behind or 
in front of the centre of curvature, that is, its distance behind the 
cornea minus 12°25 mm. (2) Its lateral excentricity. (3) Its vertical 
excentricity. On chart B mark downwards (or upwards as the case 
may be) from the centre, the amount of factor three; and outwards 
from the point so found the amount of factor two. This second 
point indicates the meridian. With the aid of the concentric ruling 
observe the distance of this point from the centre, and chart it 
vertically below or above the latter. Horizontally outwards from 
this, mark off the amount of the first factor. ~The distance of this 
point from the centre is the distance of the foreign body from the 
centre of curvature of the sclera, and the angle it makes with the 
horizontal plane is its angular relationship to the axis. There 
remains only to chart the distance thus found along the appropriate 
radial line on chart A to find the exact relationships of the foreign 
body. (Concentric circles on chart A would facilitate this last 
measurement, but for the sake of simplifying the diagram they have 
been omitted.) 

The easier way of marking the charts, however, based on the 
radial principle, will be as follows: (the radial lines and markings of 
degrees on chart A are unnecessary for this method and would, 
therefore, on a chart for routine use, generally be omitted.) 

On chart B mark, first, on the horizontal diameter the distance of 
the foreign body to the nasal or temporal side and, secondly, 
vertically below or above this the distance of the foreign body 
below or above the centre of the cornea. Note the distance of this 
second mark from the centre of the chart as. determinable by the 
concentric circles. 

On chart A mark on the axial diameter the distance of -the foreign 
body behind the anterior pole of the eyeball. Vertically below or 
above this mark—according as the foreign body is below or above 
the centre—and at a distance equal to that between the second 
mark on B and the centre of chart B, make a second mark on A. 

Intermediate positions giving half millimetre markings should be 
used if fractions occur. 

The second mark on A indicates the position of the foreign body 
relatively to the various structures of the eye. 

The second mark on B denotes the meridian and quadrant in 
which the foreign body lies. 

Chart A now represents an antero-posterior (axial) section of the 
eyeball in the plane of this meridian, and passing through the 
foreign body. 

The allowances for errors of refraction are made in exactly the 
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same way as already described. In case of myopia the marks on A 
should be brought forward 1 mm. for every three dioptres, and in 
case of hypermetropia correspondingly displaced backwards. Again, 
these allowances are to be made only for points behind the equator, 
and if in a myopic eye they should bring the marks across this plane, 
the part which brings them up to this ordinate is alone to be 
allowed. 

The modified markings, of course, do not give the relationship to 
the anterior hemisphere ; if this is wanted, the or‘sinal positions will 
show it. 

The allowance for variations of depth of the anterior chamber 
also is made by placing the marks correspondingly forwards or 
backwards in establishing the relationship to the iris, posterior 
chamber, and lens. 

The following information can at once be read from the charts: 

1. The distance of the foreign body from the ‘periphery. 

2. Its relation to any of the structures within the eyeball. 

3. The meridian in which it lies. 

4. Its distance behind any particular point,'such as the limbus. 

In addition, the three measurements originally supplied are 
recorded. 


The value of an exact lobilicatien of a foreign body, beyond the 


ascertainment whether it is within the globe, is, I believe, often 
underrated. But for magnetic extraction by the anterior route also 
I am convinced that it is often of great service. For extraction 
through a scleral wound it is obvious that it is a guide to the 
direction in which magnetic traction will act to greatest advantage 
in disentangling from adhesions, and to the direction which will, if 
possible, avoid entanglement in the ciliary region, or undue injury to 
the lens and its supporting ligaments. 

Before concluding this paper I wish to express my thanks to 
Colonel W. T. Lister, C.M. G., consulting ophthalmic surgeon to 
the British Expeditionary Forte, for his kind interest and advice, 
particularly with regard to the preparation of the two final charts. 


NOTES 


A NOTE ON CATARACT EXTRACTION, WITH A 
‘SUGGESTION 


BY 
J. HERBERT FISHER, 
LONDON. 
For the extraction of cataract it is my practice to do the combined 
operation with iridectomy, usually at a single sitting, and I only 
quite rarely perform a extraction. 
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At my visit to the hospital some thirty hours after extraction of 
a cataract, about two or three months ago, I found the pupil of my 
patient fully and quite circularly dilated, the aqueous chamber being 
well re-formed. I assumed that atropin had been used at the first 
dressing of the case by the house surgeon, some six hours earlier, 
but I was informed by my house officer, as well as by the sister of 
the ward, that the pupil was in this condition when the pads were 
removed for the first time, and that no mydriatic of any kind had 
been used. It seemed to me perfectly obvious that this result could 
only have been obtained if a drop of atropin had been put into the 
eye when the patient was on the operating table, twenty-four hours 
earlier, by mistake, when it had been intended to use cocain. 
Investigation by the sister subsequently proved that this was the 
case. The pupil remained absolutely wide, circular, and immobile, 
without any further instillation of atropin for some three or four 
days. This result seemed so promising and advantageous, that 
since I thus accidentally stumbled upon what appears to me to 
be a very practical advantage, I have made it my practice when the 
eye has been prepared for operation and after the speculum has 
been introduced, to place one or two drops of one per cent. or half 
_ per cent. sterilised sulphate of atropin into the conjunctival sac, 
and at once proceed to make my section. In every case the same 
result has followed—before the completion of the operation the pupil 
_ is observed to be yielding widely and circularly, and, if the healing 
_ proceeds normally, the pupil will be found in this condition, dilated 
ad maximum, and will remain so, without further use of mydriatic, 
for three or four days. 

In.one recent case, where at its highest point the section was 
just within the limbus, healing proceeded slowly, and aqueous was 
not satisfactorily retained for the greater part of a week; some soft 
lens matter was also left behind, but the pupil was absolutely wide 
and circular. In such a case it seems likely that when the aqueous 
chamber did re- -form, at so late a date, attachments might have been 
found between the iris and lens capsule, if the usual method of 
using atropin when aqueous had collected had been resorted to. 
This case is still under observation, and is doing as satisfactorily as all 
the others. This little modification of method appears to me to 
be quite unobjectionable, and likely to be attended by the very good 
result of reducing, if not abolishing, the number of cases of updrawn 
pupil following extraction, which demand a difficult and sometimes 
fruitless subsequent operation. It relieves the surgeon of one of 
his most serious anxieties. In none of my cases has there been any 
iritis to contend with. It diminishes the amount of disturbance to 
which the patient and the eye in the early post-operation stages 
have to be subjected: frequent dressings and repeated instillations 
of atropin can be avoided for two or three days at least. 
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I have used it also with satisfactory result in the performance of 
iridectomy, whether preliminary to extraction or for other reasons ; 
~ not of course in glaucoma cases. There appears to me to be only 
one possible contra-indication and that obviously would be in the case 
of a patient known to have suffered from local atropin irritation ; 
fortunately, in my experience in all cases, the conjunctiva will 
tolerate atropin for a considerable period of time, unless it has 
previously suffered from this complication. 

Obviously, when the atropin solution is dropped into the con- 
junctival sac, and the section immediately proceeded with, the 
alkaloid in very considerable strength must make its way into 
contact with the iris, and in a strength out of all proportion greater 
than that which we can ever get by the usual methods of application 
in the after-treatment of a cataract case. 

THE BRITISH JOURNAL OF OPHTHALMOLOGY has so wide a 
circulation that I have thought it wise to bring a short note of this 
procedure before its readers, in the hope that many operators will 
test its efficacy, and possibly, at a.later. date, express their opinion 
upon it. Icannot but think that it is a very practical and simple 
way of improving our results in cataract extraction. 


INJURY TO THE EYE, COMPLICATED WITH ABSCESS 
OF THE BRAIN AND TERMINATING FATALLY; 
- AUTOPSY: TWO CASES 
BY 
G. ViCTOR MILLER, M.D., 


OPHTHALMIC AND AURAL SURGEON TO THE STOCKTON AND THORNABY HOSPITAL AND 
NORTH ORMESBY HOSPITAL, MIDDLESBROUGH. 

1. A boy, aged 9 years, when playing football on Saturday, November 

4, 1916, fell down. Whilst lying on the ground he received a 

kick from another boy over the right eye. He was dazed by the 

force of the blow, but not rendered unconscious. He walked 


home and there had his eye bathed. His parents continued this © 


treatment until the morning of Tuesday, November 7, 1916, 
when they decided to take him to the Stockton and Thornaby 
Hospital, as his eye did not seem to be progressing favourably. 
The patient walked into the out-patient department at 10.30 a.m. on 
Nov. 7 suffering from an injury to the right eye, and was seen by 
the house surgeon. On examination, the right upper and lower 
eyelids were seen to be markedly swollen and dark-coloured due to 
effusion of blood. There wasa small laceration of the upper lid at the 
inner canthus and there was a slight exudation of pus from beneath 
the upper lid at its inner end. The eyeball itself seemed uninjured and 
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patient was able to see quite well with it. Both pupils were dilated, 
equal, though sluggish in their reaction to light. Patient did not 
complain of pain in the eye and there was no subconjunctival 
haemorrhage. His general condition seemed fair, and he spoke 
quite clearly and rationally and did not exhibit cerebral symptoms 
of any kind. He was admitted to the children’s ward about 10.45 
a.m. the same day. His temperature on admission was 97°6° F., 
pulse 120, respirations 26. At 4.30 p.m. he was seen by me. The 
effusion into the lids was very marked. The inner end of the upper lid 
was torn from its attachment. The eyeball seemed rather proptosed 
and fixed, its movement in all directions being very limited. The child. 
appeared to be ill, was pale and restless, and evinced a definite dislike 
to being disturbed. The eye was bathed with mercury perchloride 
lotion (1:6,000), a drop or two of atropin instilled, and a light 
dressing placed over the eye and fixed with zinc plaster. The boy 
answered questions intelligently, and I certainly did not anticipate a 
rapid and fatal termination. At about 5.30 p.m., one hour after 
seeing him, the patient became delirious and got out of bed twice. 
At 6 p.m. he became unconscious. The temperature rose to 
100° F., the pulse became uncountable, and he exhibited Cheyne- 
Stokes breathing. He became very rapidly worse and died at 6.30 
p.m. the same day: that is, about eight hours after admission. 

Autopsy.-—On removing the brain it was found he had a fracture 
of the os planum of the ethmoid on the right side and)‘also a 
fracture of the cribriform plate of that bone. The end of a pair of 
forceps could be passed from inside the skull down through the 
opening in the cribriform plate to the opening in the os planum. 
The opening in the cribriform plate was considerably larger than 
that in the os planum. In addition, there was an abscess affecting 
the anterior inferior surfaces of the frontal, lobes of the cerebrum. 
There was a quantity of markedly yellow pus and of thick 
sanguineous material typical of pus in the early stages of formation. 
The whole necrotic and purulent area was about the size of a 
Tangerine orange. No cerebral hemorrhages were seen. Patient 
had obviously received a violent blow from a boot; a boot which 
most probably had a metal toe-plate, such as is often worn by the 
poorer classes. Some dirt also had evidently been conveyed to the 
seat of fracture, thus giving rise to the acute infection and rapid 
fatal termination. 

2. A girl, aged 6 years, was admitted to Stockton and 
Thornaby Hospital on November 9, 1916. The history was that 
she had been playing with another small child, who had struck her 
in the eye with a stick. On November 10 I saw her and the 
eyelids were slightly swollen. She was given a general anaesthetic, 
and on separating the lids all that could be made out was a wound 
or tear in the upper part of the plica semilunaris, This was 
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indicated by a red patch, about the size of a split pea. Boric 
fomentation$s, to be changed four times daily, were ordered. On 
November 13, when I saw her, the lids were much more swollen, 
and there appeared to be definite orbital cellulitis. I gave 
instructions for her to be prepared for a general anaesthetic the 
following morning when I proposed to make an incision into the 
orbit. Unfortunately at 9.30 p.m. on Nov. 13 she was seized with 
convulsions. The eyes rolled from side to side. Temperature was 
106'6° F. in rectum. Pulse uncountable. Cheyne-Stokes breathing. 
A small amount of haemorrhage from both nostriis. In fact, she 


had an attack like the previous case, but recovered. 


On Nov. 14 I made a free incision into the orbit immediately — 


below the inner end of the supraorbital margin and let out a 


considerable quantity of pus. A fairly large drainage tube was put | 


well down to the bottom of the orbit. The child was better after this, 
but we observed she had lost the power of speech and the left arm 
was paralysed. We concluded there had been a serious brain 
infection, as in the previous case. On Nov. 22, 1 decided to 
trephine over the right Rolandic area with a view to getting at the 
cause of the loss of speech, etc. I first of all opened up the orbital 
wound thoroughly but could find nothing unusual. The opening in 
the skull was made with a #-inch trephine and then enlarged to 
some extent in all directions with bone forceps. I passed sinus 
forceps into the brain substance in various directions, but did not 
evacuate pus. Patient stood the operation well, and the wound 
quickly healed. She went on in this condition, with a slightly 
fluctuating temperature, but never above 101°2°F. until December 
10, when she was not so well. There seemed to be considerable 
tension and irritation at the site of trephining. It was decided to 
open the wound up again, and when the skin was turned back, a 
large quantity of pus squirted up out of the brain substance, but 
one could not make out a track from which it came. The child was 
much better in every way after this, for a time. The day after 
Christmas Day, she suddenly began to talk, and did so quite 
rationally. She appeared also to get a. little power back into 
the left arm. The child continued very well up to January 9, 
talking naturally, recognizing her relatives, eating and sleeping well. 
At this time she began to develop a large hernia cerebri. She 
lost flesh, and later there was loss of power in both left arm 
and leg. She was given an anaesthetic again, and an attempt 
made to deal with the hernia by turning back the skin flap and 
slicing off a portion of the brain tissue. But this proved very 
unsatisfactory ; the hernia began to bulge again more than ever. 
The patient lingered on in this rather hopeless condition until 


March 8, when she died. 


On March 9, 1917, a post-mortem examination was made and the 
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following found.—Very extensive abscess of the frontal lobe of the 
right side of the brain. No signs of fracture of the orbital plate of 
the frontal bone or of the ethmoid bone. There were patches of 
meningitis on the dura mater of the right side. In short, the 
frontal lobe was broken down and bathed in a large quantity of pus. 


Remarks 


In conclusion, I may say these two cases point to the 
necessity of making free incisions into the orbit early where cellulitis 
is suspected and of not waiting for “pointing” and a feeling of 
fluctuation. Further, if the skull is opened, an attempt should be 
made to open as close to the site of injury as possible. 


A NOTE UPON THE PSEUDO-NEOPLASTIC FORM 
OF INTERSTITIAL KERATITIS 


BY 


‘SYDNEY STEPHENSON, 
LONDON. 


WHILE reading the account given by Dr. F. A. Marchi in the 
November (1916) number of the Archivio di Ottalmologia of a couple 
of cases where trachomatous pannus appeared under the guise of a 
tumour (for abstract see THE BRITISH JOURNAL OF OPHTHAL- 
MOLOGY, September, 1917), I was reminded of an appearance 
seen, aithough rarely, in cases of interstitial keratitis. I have 
met with but few instances of this striking and curious clinical 
picture, but have little doubt that others, besides myself, are familiar 
with it, although, so far as I know, it has not been specially 
described before. 

The cases have all occurred in young subjects, who presented 
some of the ordinary stigmata of hereditary syphilis. Once only 
have I seen both corneae affected at the same time, although 
on several occasions, in my own experience, the condition has 
occurred first in one eye and then in the other. The clinical 
picture has been always the same, and may be briefly outlined as 
follows.—Occupying the upper or the lower part of the cornea, in 
the position of a so-called “‘ Hutchinson’s salmon patch,” has been a 
somewhat prominent, fleshy-looking mass, at first sight resembling 
nothing so much as a neoplasm. The cornea adjoining the central 
part of the edge of the mass has shown interstitial deposits, or in 
more advanced cases, the entire cornea, not occupied by the growth, 
has exhibited the appearances of aggressive interstitial keratitis. In 
course of time the fleshy-looking mass has lost its prominence, so 
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that the part upon which it was situated became flush with the rest 


of the cornea. It was followed by no local bulging. So far as I 
have observed, cases of the kind described run much the same 
course as the ordinary ones of interstitial keratitis. They 
are, perhaps, rather more tedious, but on that point I should not 
care to express a positive opinion. 

When both corneae are affected, the’ diagnosis can offer few 
difficulties, for bilateral tumours must be among the greatest of 
rarities. When one eye alone is involved, the mass may be 
mistaken for a papilloma, a sarcoma, or other form of new growth. 


The difficult cases are those in which the pseudo-neoplasm forms — 
the earliest sign of the disease. Points that would assist in 


- reaching a correct diagnosis are the normal appearance of the 
neighbouring conjunctiva, the age of the patient, the history of 
the case, the concomitant evidences of ees and the course 
of the affection. 

An account is given below of two cases of the kind :— 

1. Gertrude P., et. 9 years, a child with an obviously syphilitic 
physiognomy, was seen in October, 1914, on account of her right 
eye, which had been inflamed for about a month. The affected eye 
was reddened and very sensitive to light, and when the lids were 
separated, the child sneezed violently. The upper third of the 
cornea was occupied by a prominent red mass, and the remainder 
of that structure was pervaded by greyish spots of opacity, lying at 
different levels. These opacities were most marked near the edge 
of the red mass. The surface of the cornea looked dull, as if it 
had been breathed upon. Under treatment by mercury and chalk 
and the local use of atropin, the right cornea improved a good 
deal, but in December, 1914, the left cornea became involved 
and showed much the same clinical appearances as the right 


had done when I first saw the patient. After several months’ . 


' treatment, the fleshy-looking masses disappeared, and the corneae 
resembled those of a receding case of interstitial keratitis. The 
child was seen towards the end of 1915, when V. was 6/18, there 
was no keratectasia, and the corneae had to a large extent recovered 
their transparency, although Hirschberg vessels were found on 
dilatation of the pupils and examination with a magnifying glass. 
2. May F., et. 15 years, seen on July 24, 1907, with the 
history that the right eye had been inflamed for two weeks. From 
the hospital records I found that this girl had attended from 
December 20, 1905, to August 25, 1906, on account of an 
attack of interstitial keratitis affecting the left cornea. The evidence 
of hereditary syphilis included pegged teeth and rhagades about 
left side of mouth. Now, on examining the right eye, it was found 
that the lower third of the cornea was occupied by a salient 
“salmon patch” of the most typical kind. The cornea immediately 
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. above the patch was more or less opaque, although the upper half, 
say, of the structure was clear. V.=5/6.  Intra-ocular pressure 
was slightly lowered. The condition was treated by occlusion of 
the eye, mercury with chalk internally, and locally atropin and 
dionin. On August 14, 1907, R.V.=hand-reflex. T.n. There 
-was scarcely any pain. The upper and inner part of the cornea was 
occupied by a salmon patch, and the ectatic salmon patch already 
described was still present. On September 4, 1907, the right 
cornea was wholly vascularized, save for an oval area just above the 
centre, through which the outline of the pupil could be recognized. 
Three weeks later, R.V.=hand-reflex. T.n. Vascularity of cornea 
reduced, but cornea so opaque that no trace of the pupil could be 
seen. On November 27, 1907, R.V.=fingers at one metre. 
There was a dense central corneal opacity of irregular outline. 
The remainder of the cornea was hazy and vascular, with (@) 
a slight interstitial plaque of pinkish colour of the lower third, 
and (8) a vascularized infiltration of the upper and inner part. 


ANNOTATIONS 


Ophthalmia Neonatorum 


The necessity of making proper provision in large towns for the 
collective treatment of cases of ophthalmia neonatorum has been 
often emphasized. Steps have already been taken in that direction 
in Liverpool and in Glasgow. As regards London (where five beds 
only appear to be available for such cases) Mr. E. Treacher Collins 
in the course of evidence given not-long ago before the Royal 
Commission on Venereal Diseases suggested that the whole matter . 
should be handed over to the Metropolitan) Asylums Board, the 
necessary powers being given for the purpose. The matter has now 
been carried a step further, largely owing to the recent Report of the 
Departmental Committee on the Welfare of the Blind. The Local 
Government Board has asked the Metropolitan Asylums Board to make © 
provision for the hospital treatment of certain cases of the disease. 
It is suggested that it would suffice if at the outset two hospitals or two 
special departments of existing hospitals were provided, one for North 
and the other for South London. It is further suggested that a total 
accommodation for about fifty cases would be ample. In Liverpool, 
it may be recalled, provision for these cases is made by St. Paul’s 
Eye Hospitai, where special wards are provided, and in Glasgow by 
the city authorities. Under either scheme the object aimed at is to 
avoid separating mother from baby. We trust this point will not 
be overlooked in any provision that may be made in London. 
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Another important consideration is that such hospitals must be 
staffed not only with ophthalmic surgeons but also with physicians 
well-versed in the management of women who have recently been 
delivered. The Liyerpool experience goes to show that little danger 
attends the careful transference of the mothers from their homes or 
from lying-in hospitals. In Liverpool, this is done by arrangement 
with the city authorities. The point will doubtless be carefully 
considered in any London scheme. 


The Standardization of the Illumination of Test-cards 
and Perimeters 


Volume XV (1917) of the Transactions of the American Ophthal- 
mological Society (noticed elsewhere in this issue) contains the 
preliminary report of the Committee on Standardization of the 
Illumination of Test-cards and Perimeters. It is the work of a 
conference of the joint Committees of the Illuminating Engineering 
Society and of the American Ophthalmological Society. 

As to test-types, it deals with factors which influence visual 
acuity, as (@) insufficient light upon the test-object ; (6) too much 
light or light wrongly distributed; (c) colour of the light; and 
(d) the effect of a pupillary diameter different from that under which 
_ the glasses prescribed are to be worn. It inquires whether the 
conditions reasonably attainable in the consulting-room afford the 
maximum possible visual acuity ; what conditions as to brightness- 
distribution in the visual field give the best results; and, finally, as 
to the relative importance of reproducing the “‘ working ” size of the 
pupil, and how it may be attained if essential. There does not 
appear to be any critical point at which visual acuity ceases to rise 
with increase of illumination and begins to decline with further 
increase. Furthermore, it appears that the brightness of an object 
may undergo material change without important change in the 
visual acuity. The standard wax candle and the shadow photometer 
would seem to be all the photometric equipment necessary for 
adequately accurate measurement of the illumination of the test- 
card, the only question remaining being the more or less arbitrary 
one of selecting the illumination which, on the whole, best fulfills all 
requirements. The effect of the brightness of the surroundings on 
visual acuity is summed up by the Committee as follows :—(1) Great 
excess of brightness in the surroundings over that of the chart will 
reduce visual acuity. (2) Perfectly dark surroundings may not give 
as high a value as surroundings of the order of brightness of the 
test-object. Even when somewhat brighter than the test-object, 
the bright surroundings have been shown to give an advantage of 
5 per cent. over the dark in some cases. A high difference in either 
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direction is trying to the observer, and should for that reason be 
avoided. Translucent test-charts are not recommended for use in a 
dark room. The choice should be in favour of surroundings of a 
subdued hue, if coloured at all. It is added that “the chart and 
the patient are to be so arranged that no light-source, window, or - 


other spot of high brightness, such as wall or ceiling, used as 


secondary source in indirect and semi-indirect lighting, shall be visible | 
to the patient while he is engaged in observing the test-chart.” 

As to perimetry, the peculiarities of the periphery of the retina 
led to consideration of the following factors :-—(1) the rapid adapta- 
tion of the peripheral retina, owing to which a sensation rapidly 
loses its characteristic quality while the stimulus continues to act 
upon it; (2) the fact that the peripheral retina is peculiarly subject 
to contrast, so that the same test surface gives different results 
according to the background upon which it is seen; and (3) the fact 
must not be overlooked that the results obtained are totally difterent 
with coloured test-spots of different sizes. Even the central retina 
fails to recognize colour when the coloured spot is small enough. 


- ‘The perimeters do not agree in so fundamental a dimension as the 


radius of the arc. Various makers put out test-colours of different 
hues and shades, which pass current under the same colour designat- 
ion. The technique by which the colour is presented to the patient 
is extremely variable. The attention paid to the illumination of the 
test-spot seems wholly inadequate. When all is said and done, the 
fact remains: the patient is the one thing that cannot be standardized. 
It is difficult to ascertain whether the errors of perimetry are chiefly 
personal or chiefly technical, and the Committee recommends in 
pursuance of this idea that (1) “it be determined what the effect 
is of such differences as obtain under the usual daylight illumination 
of the perimeter in the illumination of the test-spot in different 
parts of the visual field”; and (2) “ samples of the colours be 
obtained from the various makers with a view to spectrophotometric 
or colorimetric examination and intercomparison, and _ possible 
adoption of certain ones as standard.” 

The preliminary report is signed by Drs. W. Zentmayer, G. S. 
Crampton, and H. M. Langdon. ~ 

In the final report we hope the siasecauaoas may succeed in fixing 
a definite standard. 


American Board for Ophthalmic Examinations 


We gather from the Annual Report of the American Board 
for Ophthalmic Examinations that examinations were held in 
December, 1916, at Memphis, and in June, 1917, in New York 
City, and that the total number of accepted applications was 117. 
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It has been decided in exceptional cases, where an applicant’s 
public and definite record gives full guarantee of his fitness for 
ophthalmic practice, that the certificate of the Board should be 
granted without such an examination as would be necessary for 
those whose professional record had yet largely to be made. That the 
activities of the Board have already awakened an important interest 
_ in the subject of training for ophthalmic practice is shown by the © 
number of letters, asking for details of the examinations or of the 
necessary course of study, received from individuals and from 
institutions. 

During the term covered by the Report, Dr. John E. Weeks 
has succeeded Dr. William H. Wilder as representing the 
American Ophthalmological Society, while Drs. E. C. Ellett and 
F. C. Todd, representatives of the Section on Ophthalmology ci 
the American Medical Association and the American Academy of 
Ophthalmology and Oto-Laryngology, ‘were chosen to succeed 
themselves,” their term of office having expired. The personnel of 
the Board during the year dealt with by the Report was as 
follows: Chairman, Edward Jackson; Vice-Chairman, Myles 
Standish; Secretary, F. C. Todd; Committee on Preliminary 
Requirements, Myles Standish, William H. Wilder, and F. C. Todd ; 
Committee on Examinations, Hiram Woods, Walter B. Lancaster, 
and Wendell Reber; Committee on Finance, Edward Jackson, 
E. C. Ellett, A. Duane. 

An interesting question that had engaged the attention of the | 
Board was the need of special examinations for applicants for 
Fellowship in the American College of Surgeons, who claimed 
eligibility upon the ground of being engaged in eye work, and 
the difficulties experienced by the College in giving such applicants 
proper examinations. The Board entered into negotiations with 
the authorities of the College, who agreed to leave the Board 
in control of all ophthalmic examinations, and to defray the 
expenses of the work. The urgency of the question may be 
gathered from the bald statement that there are now several 
hundred applicants awaiting examinations in ophthalmology to 
determine their fitness for Fellowship in the College. 


The new American Ophthalmic Journal 


As our readers are already aware, a new journal of ophthalmology 
has been projected in America for some little time. There exist 
many good reasons why such a venture should be undertaken at 
the present juncture, but into these we need not enter here. The 
name of the journal has not yet been announced, but it is to be 
published monthly, and the first number will appear in January, 


d 

; 
. 
. 


760 THE BRITISH JOURNAL OF OPHTHALMOLOGY 


1918. It will be formed by the combination of the Annals 
of Obhthalmology, the Ophthalmic Record, Obhthalmology, the 
Ophthalmic Year Book, and Ophthalmic Literature. The omission 
of the names of certain periodicals will be noted, but there are 
reasons for believing that at least one of, them will enter the 
combination. The newcomer will be owned by a company, the 
shares in which will be largely held by ophthalmic surgeons, and in 
order to prevent the stock from becoming of speculative value, it 
has been arranged that it shall always remain in the hands of 
ophthalmologists. It is believed that “the new journal will 
probably start with the largest list of subscribers of any ophthalmic 
journal published in the world,” and it is hoped that “it will offer 
its contributors the best presentation of their papers, both as to 
paper, presswork, proof reading, and illustrations that it is possible 
to secure in America” (Ophthalmic Literature, July, 1917). 


The Children of Blinded Soldiers 


That indefatigable worker in the interests of the blind, Sir Arthur 
Pearson, has issued an appeal for providing a fund whereby every 
child born to a blinded soldier after his disablement shall be allowed 
5s. a week until the age of sixteen. It is estimated that the total 
sum required for this purpose may amount to £250,000. 


The Eyesight of Colliery Officials 


The Home Secretary has drawn the attention of medical 
practitioners to a particular section of the Coal Mines Act, 1911, 
which requires that certified firemen, examiners, or deputies must 
obtain every five years a new certificate that their eyesight is 
adequate to enable them to conduct proper tests for inflammable gas, 
and that their hearing enables them to perform their duties efficiently. 
Such certificate may be obtained from an authority approved by 
the Secretary of State or from a medical practitioner. The new - 
certificate must be made out in the prescribed form (Mines and 
Quarries Form, No. 73), and can only be granted after applying 
certain specified tests. 


War Nephritis 


In Sundell and Nankivell’s article in the Lancet of September 
15, 1917, the eye changes in war nephritis (35 consecutive cases) 
are thus reported by Capt. R. Graham Brown :— 

“The fundus was normal in 29, while in 6 slight blurring of a 
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portion of the disc margin or papilloedema was present. All these 
patients had facial oedema. The retinal change and the facial 
cedema appeared to clear up at the same time. No case was under 
observation at a sufficiently late stage for chronic changes to be 
manifest. Transient blindness occurred in two cases as one of 
several uraemic symptoms. Difficulty in reading was complained 
of by a few patients early in the disease, and some of these had 
slight blurring of the disc ; but it is doubtful whether this disability 
could not be explained by general causes.” 


ABSTRACTS 


I1.—WRITING IN ORDINARY CHARACTERS FOR THE 
BLIND 


Cantonnet, A. (Paris).—Writing for the blind in ordinary 
characters. (Ecriture d’aveugles en caractéres usuels.) 
La Clin. Ophtal., March, 1917. 


The reviewer, who, it may be remembered, had the pleasure of 
translating into English the late Emil Javal’s “ Entre Aveugles,” 
has been very greatly interested in this article by Cantonnet, in which 
is described an embossed writing, after the fashion of Braille, but 
in such characters that the writing may be read by eye as well as 
by touch without any previous knowledge of embossed writing. 
For blinded soldiers, who, for the most part, come from the less 
educated classes, and for their friends, this is an enormous advantage. 
It is true, the author says, that Braille has a number of advantages 
over this writing of his; it is universally known, it is briefer, it is 
quicker, it has been applied to stenography and to music, but, on the 
other hand, it cannot be read by everybody. The two procedures 
are not mutually exclusive ; they are complementary to one another. 
“The blind person who knows Braille and wishes to study, or who 
corresponds with those who know Braille, will employ Braille. 
The less educated individual, or the man who does not know Braille, 
will use my method of writing.” 

The main features of this method are extremely simple, although 
perhaps not so easy to describe without the author’s illustrations of 
the frame required and of the letters and numerals. Essentially, it 
amounts to this, that each capital letter of the ordinary alphabet can 
be: represented by the use of acertain number of the nine points ina 
square of which each side is composed of three points. In illustration, 
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if the reader of this abstract will make a nine-point square with his. 
pencil and then rub out the three points at the bottom right hand 
corner of it, he will produce the letter F. In half-an-hour at the 
most he will in all probability have produced Cantonnet’s alphabet, 
if he chooses to try. Punctuation signs seem to be slightly more 
empirical, but numerals are perfectly simple: one dot representing 
the figure 1, and the whole nine dots the figure 9, and so on. 

The blind individual, then, with a special little piece of apparatus 
after the fashion of the Braille frame (in Braille the writing is six. 
point, not nine point), prints a letter to his friend in representations 
of ordinary type, from left to right. If the friend is sighted, he can 
read the letter straight away from the depressed side; or, if found 
simpler, he can hold it before the glass and read it from the embossed 
side, left to right in each case. If he is blind, he must arrange 
in one way or the other to be able to get his fingers underneath 
and read the writing from the under (embossed) side by touch, left 
to right again. Braille, it may be recollected, has to be written from 
right to left in order to be read from left to right on the embossed 
side. 
Bearing in mind the enormous advantage of easy reading by sight, 
those interested in work for blinded soldiers should study this 
extremely simple method from the original article. 

3 ERNEST THOMSON. 


-IL—INJURIES OF THE EYE, ETC., IN WAR 
(Third Notice.) 


(1) Terrien, F. (Paris).—The tolerance of intra-ocular foreign 
bodies. (Des corps étrangers oculaires bien tolérés.) 
Arch. @ Ophtal., January-February, 1917. 

(2) Dianoux (Nantes).—The abuse of enucleation. (De l’abus 
de l’enucléation.) La Clin, Ophtal., February, 1917. 

(3) Weekers, L. (Li¢ge).—The lessons of the war with regard 
to sympathetic ophthalmia. (Les enseignements de la guerre 
au sujet de lophtalmie sympathique.) Arch. méd.. belges, 
March, 1917. 

(4) Lacroix, A. (Bordeaux).—Notes on the work of an Ophthal- 


mic Clinic in the ambulances of the front line. (Notes sur 
le fonctionnement d'un service ophtalmologique dans les 


ambulances de I’avant.) Arch. d’Ophtal., March-April, 1917. 
(5) de Lapersonne, F. (Paris)—Military reports. (Rapports 
militaires.) Arch. d’Ophtal., March-April, 1917. 
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(6) Burger, H.—Contribution to the study of the syndrome of 
Claude Bernard-Horner. (Contribution a4 l'étude de syndrome 
de Claude Bernard-Horner.) Arch, méd. belges, April, 1917. 


7) Leplat, Georges.—Note upon a case of ocular disturbances 
produced by an explosion at a distance. (Note sur un cas 
de troubles oculaires produits, a distance, par une explosion.) 

Arch. méd. belges, May, 1917. 

(8) Terrien, F. (Paris)—The betterment of ocular stumps in 
reference to  prothesis. (Amélioration des moignons 
oculaires, en vue de la prothése.) Arch, d’Ophtal., May- 
June, 1917. 


(1) Terrien, as Chief of the Ophthalmic Centre of the Ninth 
Military Area, has dealt with a large number of cases of intra- 
ocular foreign bodies. While he advocates removal or attempted 
removal of the foreign body in the majority of cases, he is of opinion 
that in a certain proportion, especially when a moderate degree of 
sight is retained, it is inadvisable to operate. Such cases are those 
in which the eye has exhibited no signs of irritation, or, in other 
words, shows a marked tolerance of the penetrating particle. He 
publishes the notes of five soldiers, in each of whom the presence 
of a foreign body within the globe was proved by X-ray or 
ophthalmoscopic examination. In all these cases the wounded eye 
was free from pain, redness, or any other sign of reaction set up by 
the foreign body. In all of them the eye retained some sight, and 
in one, vision was practically normal. In one man the fellow eye 
was badly injured and nearly blind. 

It is noteworthy that none of Terrien’s cases remained under his 
observation for more than three months ; hence the possibility of 
the onset of trouble after a long interval cannot. be wholly excluded. 

J. B. LAWFORD. 

(2) Dianoux enters a vigorous protest against enucleation 
of the eye so freely practised since the beginning of the war. A 
penetrating wound, treated scientifically, even if succeeded by ciliary 
reaction, he says, should be almost always followed by the cure and 
the conservation of the eye. If in spite of all the situation is menacing, 
optico-ciliary resection or “ énervation” should be adopted. _ Evis- 
ceration, too, is sensibly better than enucleation. Even a simple 
transverse incision into the eyeball with evacuation of the contents 
is to be preferred to enucleation, more especially if combined with 
the injection of vaseline or paraffin. In brief, Dianoux holds that 
when dealing with an ocular wound, the eye, even if devoid of sight, 
should be kept or if operation’ be imperative, that evisceration 
should be performed, and that enucleation should be reserved for 
cases where the eye is reduced to fragments. - Ss) 
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(3) The rarity of sympathetic ophthalmitis as a sequel of wounds 
of the eye sustained during the present war has been commented 
upon by more than one writer. 

Weekers, among upwards of 800 eye injuries, has not met with 
a single case. He points, as others have done, to the figures of 
former wars, where the disease was common. He analyses the few | 
cases of sympathetic ophthalmitis reported during the present 
war by Valude (Ann. d’Ocul., 1916, p. 89) and Birch-Hirschfeld © 
(Klin. Monatsbl. f. Augenheilk., 1916, p. 257). 

Weekers sets himself to discuss the following questions :— 

What are the risks to the second eye of sympathetic disease ?— 
Statistics in regard to this point show considerable divergence. For 
example, in wounds of the eye with penetration of foreign bodies, 
Ohleman found sympathetic ophthalmitis in 0°7 per cent.; Knies 
had 3 per cent. in wounds of the eye; and Hobby, 11°6 per cent. 
Similar differences exist as regards the frequency of the complication 
after surgical traumatisms. After removal of cataract, Eversbusch 
and Pennerl had 1°3 per cent. of sympathetic ophthalmitis; Agnew 
2 per cent. or 3 per cent.; and Stefian no less than 21 per cent. 
The difference between the figures Weekers is inclined to trace to 
confusion between sympathetic irritation, on the one hand, and 
sympathetic inflammation, on the other. If typical cases of sympa- 
thetic inflammation alone were included, Weekers believes that the 
apparent frequency would be considerably reduced. 

For purposes of prevention should we hasten to remove a wounded 
eye, already lost from a functional point of view ?-—-There is nothing 
pressing about the matter, and we may in every case wait for a few 
days. Whenever the wound is such as to allow of the hope that 
the eyeball will keep its shape, Weekers believes that conservative 
means should be adopted. The condition of the wounded eye must 
be our guide. Should it remain painful and irritable for a 
month or six weeks after the injury, it must be sacrificed. We 
should not wait so long, indeed, if the:globe appears to be on the 
way to atrophy or if exudative irido-cyclitis develops in the injured 
eye. 

Which should be preferred, enucleation or exenteration ?>—During 
the last eighteen months Weekers has not performed a single 
enucleation. He has resected the cornea and a narrow band of 
the neighbouring sclerotic, emptied the contents of the eyeball, and 
curetted the sclera with care. He claims that exenteration gives 
as much security against sympathetic disease as does enucleation, 
while the aesthetic results are much superior. 

Weekers does not share Meller’s view, namely, that sympathetic 
ophthalmitis is due to the action of a microbe, which may (under 
certain circumstances still unknown) develop in the blood. Given 
a wound of the eye, this agent proliferates in the wounded tissues, 
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its virulence augments, and it passes anew into the blood, whereby 
it reaches the other eye, where it sets up sympathetic inflammation. 
Dimmer enquires whether the extreme rarity of sympathetic 
ophthalmitis in war woundsis not a question of terrain. Can it not 
be explained by the good general health of soldiers, who are a 
selected body of men ? 

The present-day rarity of sympathetic ophthalmitis is to be 
explained, in Weekers’ view, by the vulgarization, so to’ speak, of 
asepsis and antisepsis, which tells all along the line—in first aid, 
during treatment, and in operations upon the eye. ss 


(4) These notes contain a description of the routine work of an 
ophthalmic surgeon attached to an ambulance in or near the firing 


line. J. B. LawForp. 


(5) Three reports addressed to the Under Secretary of State for 
Public Health, are published in the Archives under the following 
titles :— 

I. Anti-typhoid vaccine and ocular lesions. 

II. A scheme for the organization of ophthalmic clinics in the 

army zone. 

III. A note on the simultaneous enucleation of both eyes, 

I. This report is in reply to an enquiry by a Medical Commission 
which desired to know if anti-typhoid inoculation could, directly or 
indirectly, induce ocular lesions which would result in blindness. 

de Lapersonne states that although a certain number of cases 
of ocular lesions after inoculation have been noted, only a 
small proportion of the observations are worthy of credence. 
Among the cases which have been carefully observed it is essential 
to distinguish between those in which the vaccine may be held 
responsible, and those in which another and coincident cause 
exists. In the latter category are to be placed cases of septic 
infections (staphylo-, strepto-, and pneumo-coccal) following 
inoculation and due to faulty methods of preparation or adminis- 
tration of the vaccine, or to latent infection in the patient. The 
writer cites an instance of such infection in a soldier in whom 

‘ multiple boils, broncho-pneumonia, and metastatic purulent irido- 
cyclitis occurred as a sequel to anti-typhoid inoculation. Cases of 
this nature are extremely rare ; they should, nevertheless, be made 
public in order to emphasize the necessity for the strictest attention 
to asepsis, and a thorough clinical examination of the patient before . 
inoculation. 

de Lapersonne holds that in some cases the vaccine, apart from 
any extraneous source of mischief, may be responsible for ocular 

lesions, e.g., irido-cyclitis. He suggests, as not impossible, that in an 

eye which has previously been diseased, the severe reaction of anti- 
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typhoid inoculation may excite a recurrent attack of inflammation, 
‘and that this is especially likely to occur in a tissue so- “richly 
vascular as the uveal tract. 

He summarizes his opinion as’ : 

1. Infections resulting from faulty technique, often’ serious. in 
character, are not due to the direct action of the vaccine. 

2. Anti-typhoid vaccine has given rise, directly, to a very ‘small 
number of ocular lesions, notably to corneal herpes (ascribed to 
‘toxic neuritis of the trigeminal), and to irido-cyclitis in patients 
with constitutional taint. Glaucoma, secondary. to irido-cyclitis, 
may develop during the reaction which follows vaccination. 

3. No instances of definite lesions of the optic nerves or tracts 
or of oculo-motor paralysis have been recorded. 

4. Primary acute glaucoma may develop during the vaccination 
reaction. 

5. No lesion should be ascribed to inoculation which does not 
arise during or very shortly after the series of injections, and while 
the thermometer affords evidence of a severe reaction. 

6. An ophthalmoscopic, in addition to a medical, examination, 
should be made before inoculation. It is inadvisable to submit to 
inoculation, syphilitic, tuberculous, or arthritic subjects over 
40 years of age who have had lesions of the uveal tract. 

II. This report deals with the arrangements, personnel, and duties 
and equipment of ophthalmic clinics attached to hospitals and 
ambulances in the different zones of the army in the field. 

III. This report contains an emphatic condemnation, first, of the 
too hasty enucleation of wounded eyes in the ambulances or hospitals 
‘near the firing line, and, secondly, of the simultaneous removal of — 
both eyes, which the writer holds is rarely, if ever, justifiable as 
an immediate procedure in warfare. In his opinion, it is very 
desirable that instructions should be given to surgeons at the front 
‘on the following lines :— 

1. The simultaneous enucleation of both eyes, hastily performed, 
is condemned by all ophthalmic surgeons, as useless and even 
dangerous. It has a deplorable eftect upon the morale of the 
wounded at a time when they have need of all their courage. = 

2. It is indispensable that an oculist should be attached to all’ 
surgical ambulance and clearing stations. He should undertake the 
dressing of all ocular injuries, suturing of cutaneous and conjunctival 
wounds, while avoiding all mutilating operations, especially - 
‘enucleation; the latter is seldom necessary immediately after a 
wound. 

' 3. The subjects of bilateral orbito-ocular wounds should be at 
once evacuated to the ophthalmic centres at the base. 

4. In a case in which the gravity of the patient’s condition 
forbids immediate removal, he should be examined by two oculists ; 
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if their decision is in favour of excision of both eyes this should be 
done and a report of the case sent to the medical director. 
J.B. LAWFORD. . 

(6) Burger points out that this syndrome can be encountered 
but rarely in military surgery since the injury able to produce it 
usually proves fatal from hemorrhage. It should, however, be borne 
in mind when dealing with injuries in the neck. He describes a 
case which came under his observation. The injury in this case 
was caused by a fragment of glass. The wound extended on the 
left side from the angle of the jaw to the mastoid and had detached 
the sterno-mastoid muscle from its superior insertion. The bifur- 
cation of the carotid was exposed in the lower part of the wound, 
and it was necessary to tie branches of the thyro-linguo-facial vein, 
of the thyroid, lingual, facial and occipital arteries, and also of the 
external jugular. The hypoglossal nerve was exposed and its 
descending branch partly divided. Neither the pneumogastric nor 
the sympathetic nerve was seen. On the following morning the | 
Claude Bernard-Horner syndrome was well established: slight 
ptosis, enophthalmos, miosis with preservation of pupillary reflexes. 
The intra-ocular pressure was equal in the two eyes. Lacrymal secre- 
tion was excessive. Visual acuity was unaffected, but there was 
diplopia on looking up and to the right; no apparent strabismus. 
Three weeks later a full examination of the nervous system was 
made. The left eye then showed slight ptosis, enophthalmos, and 
miosis with preservation of reflexes. Lacrymal hypersecretion and 
diplopia had disappeared. There were no vasomotor or sweat 
disturbances. Accommodation and convergence were normal. 
Instillations of adrenalin followed by cocain produced no effect on 
the pupil even after several hours. On the following day cocain was 
first used and adrenalin later. This had the effect of slowly dilating 
the pupil, but only to a moderate extent. In addition to the ocular 
“symptoms there was paralysis of the left vocal cord, sterno-mastoid 
and trapezius and some of the facial muscles. 

In the body of the paper Burger gives a brief account of the 
current views of the anatomy and physiology of the sympathetic in 
the neck. He explains the transient diplopia from which his 
patient suffered as due to the altered mechanical conditions under 
which the extrinsic ocular muscles had to work, owing to the 
enophthalmos caused by, paralysis of smooth muscle fibre in the 
orbit. A diagram is given to explain this hypothesis. 

He sums up as follows :—‘“‘ The cervical sympathetic tract as it 
leaves the spine is composed of two series of neurones. The first, 
part of the medullary centre (cilio-spinal centre of Budge), reaches 
the superior cervical ganglion by the three or even seven first pairs 
of dorsal nerves, by their rami communicantes and the cervico- 
thoracic sympathetic cord. The second series leaves the superior 
cervical ganglion to reach the eye. 
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“‘ The syndrome of paralysis of that sympathetic tract is composed 
of :—1. Motor phenomena, ptosis, enophthalmos, miosis with preser- 
vation of reflexes. 2. Vaso-motor and sweat phenomena. Finally, 
hypotony of the globe and occasionally facial hemiatrophy. This 
syndrome is nearly always dissociated. We believe that this 
can only be produced as a result of a partial lesion of the fibres. 
At the level of the cord where all the fibres are united a dissociation 
can only take place as a result of a slight lesion, and possibly of the 
particular susceptibility of certain elements. 

“The action of cocain and adrenalin is of great importance in 
characterising the iris disturbances that are seen in sympathetic 
lesions, and possibly also in the determination of which of the two 
neurones is affected. Experiments on animals seem to prove that 
adrenalin shows whether the lesion is above or below the ganglion.” 

(7) Leplat’s patient was injured by an explosion from which 
the man was separated by a distance of 1m. to 1.5m. The lesions 
affected the eye which at the moment was directed towards the 
mortar. They took the form of blood in the anterior chamber, a 
zone of ciliary injection, reduced sight, and a pupil that dilated 
unequally when the eye was under the influence of atropin. All 
these had disappeared in sixteen days. The author has since 
observed the symptom-complex in three cases of contusion of the 
eye by a football. S.S 


(8) In this communication to the Société d’Ophtalmologie de — 
Paris, Terrien deals expansively with the various surgical measures 
advised or adopted in endeavours to obtain a sufficiently prominent 
and movable stump on which an artificial eye may be worn. He 


‘ discusses the subject under four headings: (@) Natural stumps; under 


which term are included shrunken eyeballs, and remnants of the eye- 
ball left after amputation of the anterior segment or exenteration. 
In his judgment, the insertion of glass globes, sponge, paraffin, etc., 
in the empty scleral envelope should be abandoned as only tempo- 
rarily useful. Sooner or later the foreign material is expelled. 
Moreover, these methods are not wholly devoid of the risk of 
sympathetic ophthalmitis. (6) Anophthalmic stumps, including all 
procedures associated with, or undertaken subsequently to, enuclea- 
tion. Such are the implantation in Tenon’s capsule of inorganic 
substances, of portions of living tissue, e.g., rabbits’ eyes, skin, 


cartilage, and as accessory means the adaptations to the artificial 


eye of indiarubber globes. (c) Artificial stumps, the adaptation of 
small moulds of the conjunctival cavity made of ebonite with an 
indiarubber envelope, or of paraffin, or of the soft rubber employed 
by dentists for taking impressions of teeth. (d) Contraction or 
destruction of the conjunctival culs-de-sac. ‘ 
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The author holds the opinion strongly that in war injuries the 
wounded eyes should seldom be removed by surgeons at the front. 
’ The patients should be sent to the base hospitals where there is 
time and opportunity to select that method of operating which 
promises to conceal resulting deformity to the greatest degree 
possible. 

The author’s conclusions are set forth as follows:—1l. The 
stumps which give the best results are “natural stumps” (atrophic, 
painless globes, posterior segments of globes, scleral envelopes left 
after exenteration). Attempts should be made to obtain such 
stumps by conservative treatment, or by the various procedures for 
removal of the anterior segment of the eyeball, or by exenteration 
of the globe. By none of these methods can the risk of sympathetic 
ophthalmitis be wholly excluded, and they cannot therefore be 
adopted systematically. 2. Enucleation, when necessary, should 
always be performed with care, and should be completed by the graft 
of a portion of costal cartilage, about 1.5 cm. in length, taken from 
the patient, into the capsule of Tenon. The tendon of each rectus 
muscle is sutured to the cartilage. The motility thus obtained is 
perfect, the sinking of the glass eye is obviated and the prothetic 
result is excellent. It is equal to that obtained by “ natural 
stumps” and is less dangerous, all risk of sympathetic ophthalmitis 
being avoided. This appears to be the method of selection. 3. In 
default of a graft, and after simple enucleation, prothesis can be 
greatly improved by the employment of artificial stumps consisting 
of a hard ebonite shell in an envelope of soft indiarubber, which 
moulds itself to the bottom of the conjunctival sac, or by the use 
temporarily of moulds of soft wax introduced behind the artificial 
eye. This is an excellent method of remedying the unsightly 
sinking of the glass eye, and at the same time giving it a certain 
degree of mobility. . It causes no discomfort to the individual, and 
it is only surprising that such means of remedying a deformity were . 
not introduced long ago. 4. If the culs-de-sac are contracted or 
irregular and will not hold an artificial eye, progressive dilatation 
by globes of increasing size is a simple and effective procedure. _ It 
is generally preferable to, and more successful than, any operative 
measures designed to restore a contracted conjunctival cavity. 

J. B. LAWFORD. 


III._SENILE ‘MARGINAL ATROPHY OF THE 
CORNEA (FUCHS) 


Fuchs, E. (Vienna). —Senile marginal atrophy of the cornea. 
(Ueber senile Randatrophie der Hornhaut.) Arch. /. a 
February 16, 1915. 
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- After recalling his first descripticn in 1901 of the anatomical 


changes in this corneal condition, and making a’ passing reference to 


‘earlier workers on the subject, Fuchs says that the greater number 
‘of cases of marginal atrophy clinically described since may be 
divided into two groups: young individuals in whom the changes 
are connected with mild inflammatory manifestations; old indi- 


‘viduals in whom the furrow develops quite indolently, and is linked 
‘with the arcus senilis. It remains undecided whether the two 


‘groups belong to one and the same category or represent two 


‘different diseases. 


He returns to the subject because he has had occasion to examine 
anatomically an eye which, in his opinion, shows the commencement 


‘oi the disease. 


The following are his former findings :— 

1. Bowman’s membrane ceases at some distance from the 
central border of the furrow. 
_ 2. The central wall of the furrow is steep, the peripheral 
gradually sloping. 


3. The bottom of the furrow is made up of corneal layers still 


‘maintained. Superimposed on them lies loose connective tissue rich 


in blood-vessels and cells, which replaces the loss of substance 


‘caused by the disappearance of the anterior corneal lamellae only 


partially, so that a moat-like depression of the surface remains. 
4. One part of the corneal lamellae disappears at the central 


border of the furrow, while another part frays up into fibres and 
‘blends with the connective tissue on the floor of the furrow, to 


become connected at the peripheral border mainly with the limbal 
connective tissue and only in the deepest layers with the een 


layers of the sclera. 


5. Signs of inflammatory infiltration are absent. 
Since the foregoing observations, there have been four anato- 
mically examined cases published by others which confirm and 


‘complement them as follows.—According to Seefelder (1907 and 
1910), the lamellae which disappear completely at the central border 


of the furrow, break up beforehand partially into homogeneous, 
strongly refractile bits,and within the lamellae—not only on the floor 
of the furrow, but also in the part of the cornea adjoining its central 
border—lie fine drops of fat. Rupprecht (1907) found Descemet’s 
membrane absent to a considerable extent in his case. Coats’s case 
(1911) showed, owing to new formation of layers, considerable 
thickening, and in parts fissures, of Descemet’s membrane. Fuchs 
thinks that the changes in Descemet’s membrane are not concerned 
in the formation of the furrow itself, but refer to the ectasia of the 


‘thinned floor of the furrow occurring at later stages of the disease, 


on account of which the membrane gets stretched, and either tears 
and disappears, or counters the stretching by thickening. 
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The beginning of senile marginal atrophy, described here by 
Fuchs, was a fortuitous finding in an eye removed from the 
body of a man of 70 years, which was divided vertically and. 
examined because of a slight downward ectopia of the pupil. 
Hence, the gutter-shaped depression, which was not marked. 
enough to force itself upon one’s attention, was not looked for, and 
the sections were not stained for fat. The cornea had ap arcus 
senilis at both upper and lower periphery. 

The eye was hardened in Miiller-formol, embedded in celloidin, 
and the sections were stained with hematoxylin-eosin and with van. 
Gieson. 


Microscopically, the whole surface of the cornea was found bereft 
of epithelium (post-mortem change), thus leaving us in the dark as 
to its disposition and condition in and about the furrow, which was 
situated at the upper border of the cornea (see Figure). The furrow 
was bounded centrally by the edge of Bowman’s membrane and 
peripherally by the edge of the limbus. 

In reality, Bowman’s membrane did not terminate at the central 
margin of the furrow, but split into about four lamellae. Similarly, 
the corneal lamellae at the margin of the furrow, at’ first more 
markedly streaked, split up further on into thinner layers. Complete 
disappearance of the lamellae at the periphery of the cornea was not 
seen. The thin lamellae arising from the corneal lamellae were in no 
way distinguishable from those arising from Bowman’s membrane, 
among which they lay. 

Other lamellae, which in cross-section appeared like fibres, and 
stretched about 0°3 mm. further out beyond the furrow of the cornea, 
and here and there enclosed a nucleus, covered those proceeding 
from Bowman’s membrane. This layer was about half as thick as 
Bowman’s membrane. 

All the lamellae described took a wavy course in the region of the 
furrow. Because of the spaces left between lamellae, Fuchs surmises 
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that this change was due to hardening, and that in life they lay fairly 
flat on one another. Most of them passed over to the connective 
tissue of the limbus, only the deepest blending with the superficial 
layers of the sclera. The transition was quite gradual, and without 
sharp demarcation. 

The loosened part was thus interposed between sclera and cornea, 
but, as became evident when the unaltered corneal lamellae lying 
immediately below were taken into consideration, belonged to the 
cornea itself. It measured in breadth as well as in depth, 0.14 mm., 
and hence constituted about a sixth of the thickness of the cornea. 
In this region the corneal lamellae were stained less red than in the 
region of normal cornea. 

The increase of nuclei constituted a further change which made 
itself evident in the immediate neighbourhood where the nuclei of 
the fixed cells of the cornea were larger and more succulent than in 
the rest of the cornea. In the fibrillated area the nuclei were even 
. more numerous. Fuchs feels sure that these are by no means the 
nuclei of leucocytes, but only specially large and more rounded 
nuclei after the type of those of the fixed cells of the cornea, which. 
have obviously multiplied in the diseased part. Cells which 
correspond to inflammatory infiltration, connective tissue cells, and 
vessels were absent. 

At the lower corneal margin the only change s seen was the splitting 
of Bowman’s membrane into a number of lamellae just for a short 
length prior to uniting again to form the terminal part. The 
lamellae of the substantia propria were unaltered. As at the upper 
cornea] margin, here also one found a stratum composed of fine 
lamellae superimposed on Bowman’s membrane. 

Although it cannot be positively proved, yet because of the 
correspondence in kind of the changes in this case with those noted 
clinically and anatomically in others, Fuchs feels justified in 
looking upon it as an instance of commencing marginal atrophy 
of the cornea, and draws the following inferences as to how the 
disease arises: 

The change begins with the splitting of Bowman’s membrane at, 
or near, the periphery. Then the immediately subjacent corneal 
lamellae undergo a similar change and in this manner the disease 
progresses deeper and deeper, attacking each succeeding layer at 
the same spot, thus producing the steep, sharp central border. 
The fibrillation is to be explained by assuming that the cement 
binding the corneal fibres loosens, not in such a way as to break 
up the lamellae into individual fibres, but so as to divide them into 
finer lamellae. A further change consists in the destruction of the 
corneal substance. ._It has been seen that in advanced cases the 
corneal lamellae are more or less absent in the region of the furrow. 


In the present case there is no such absence, and because of the 
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diminished volume of the cornea, rather than an increased volume 
as is to be expected where there is a mere splitting into more 
layers, and because desiccation is here out of the question. With 
the splitting the corneal fibres must undergo atrophy, and, for aught 
one knows, it is probable that individual thin lamellae gradually 
disappear on that account. : : 

The dissolution of the cement between fibrils of the individual 
fibrils themselves and in advanced cases of whole lamellae, must be 
regarded as the result of metabolic changes. As inflammatory 
manifestations are altogether wanting, the disease must be looked 
upon as a degenerative process like the resorption of bone in old 
age. That in old age the periphery of the cornea is the arena of 
altered chemical processes is proved by the fat globules constituting 
the arcus senilis, which Seefelder has found even in senile marginal 
atrophy. 

A further change noted in this case, viz., the multiplication of the 
nuclei of the fixed cells, Fuchs puts down to the altered chemical 
constitution of the tissue-fluid which renders it solvent to the cement 
and which exerts an irritation on the tissue, not of an inflammatory 
nature, so as to excite leucocytic infiltration, but of such a metabolic 
kind as to lead to increase of the fixed cells. 

He thinks that the stratum overlying Bowman’s membrane, 
noted so far only in this case, is to be looked upon asa projection on 
the cornea of the conjunctiva, a condition often found in senile eyes. 

Putting together the changes noted in this case and the more 
advanced ones, the following conclusions are arrived at as regards 
the manner of progress of the disease : 

1. The change extends more and more into the depth, but does 
not spread breadthwise. 

2. The thinner lamellae resulting from the splitting up of the 
corneal lamellae assume the appearance of connective tissue or are 
substituted by connective tissue, which, together with the vessels, 
grows into the diseased area from the limbus and even penetrates 
between corneal lamellae at the central border of the furrow. Along 
with the connective tissue and the vessels, cells other than those 
arising from the corneal fixed cells appear and a slight inflammatory 
infiltration may even occur, as noted by some observers. 

3. Next the complete dissolution of the individual corneal lamellae 


at the central edge of the furrow occurs. 

4. Finally, ectasia of the floor of the furrow and stretching of 
Descemet’s membrane with its consequences, such as tearing, 
complete dissolution, or, conversely, thickening through new 


formation of layers. D. V. GIRI. 
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IV.—EXPERIMENTAL TRYPANOSOMIASIS OF 
THE EYE 


de Schweinitz, George E. (Philadelphia), and Woods, Alan C. 
(Philadelphia) —Trypanosome keratitis: an experimental 
study. 7Zvrans. Amer. Ophthal. Soc., Vol. XV, 1917, p. 106. 


de Schweinitz and Woods have undertaken an investigation 
of the ocular lesions which occur in the dog as the result of 
infection by the trypanosomiasis equiperdum. A dog was injected 
intraperitoneally with the blood of a white rabbit infected with 
these trypanosomes, and about ten days later, at a time when 
the trypanosomes had appeared in the circulating blood of the first 
dog, other dogs were infected by injecting intravenously 1 c.c. per 
kilo. of the seed dog’s blood: Trypanosomes were usually found in 
the circulating blood of these animals in from one to two weeks, 
and they then developed anaemia and lost weight. They became 
listless and drowsy, and slept constantly. Localized swellings 
made their appearance in the joints, scrotum, and elsewhere, and 
trypanosomes were found in the fluid from those swellings, which 
were due to oedema. The infection became more and more virulent 
as successive dogs were inoculated. The time elapsing before 
eye symptoms made their appearance was variable—two to eighteen 
days after the trypanosomes had been found in the blood. In 
general, they were observed between the fifth and the twelfth days 
after the appearance of the trypanosomes in the blood. Two 
distinct types were noted: (1) simple clouding of the cornea; and 
(2) clouding of the cornea, accompanied by circumcorneal injection, 
photophobia, iritis, and hemorrhage and exudations into the 
anterior, chamber. As the virulence of the trypanosome was 
enhanced by successive inoculations, the iritis became more constant 
and severe in character. In several dogs there was an appearance 
like iris bombé, followed by clouding of the cornea. 

In the aqueous of all affected eyes trypanosomes were found. The 
vitreous, as examined in an enucleated eye, contained actively motile 
trypanosomes. The authors surmise that the haemorrhages into 
the anterior chamber may be caused by a thrombosis or rupture of. 
the arteries of the iris by the trypanosomes. It is to be noted that 
examination of the blood showed no differences between dogs with 
eye lesions and those without such lesions. 

As regards the microscopical pathology, lesions were found in the 
cornea, iris, and retina of the dogs whose eyes were affected. The 
cornea had twice or thrice its normal thickness, and the changes 
were limited to the substantia propria, which was loose and distended, 
while polynuclear and mononuclear cells were found in these foci. 
There were capillaries of new formation extending from the sclera 
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into the cornea. When sections were stained with alum-iron- 
haematoxylin, as recommended by W. Yorke, trypanosomes could be 
recognized between the lamellae of the cornea and the characteristic 
nuclear arrangement. demonstrated. Trypanosomes could also be 
seen when the Romanowsky (Wright) stain was used. Giemsa’s 
and Levaditi’s stains yielded somewhat unsatisfactory results. The 
stroma of the iris showed areas of distension, which contained 
granular material, fibrin, small round cells, and polynuclear cells, 
but no trypanosomes. There was a thin layer of exudation over 
the iris as well as around the ciliary processes. In the latter a 
few trypanosomes could be seen. In the retina small focal lesions 
were present, manifested by slight thickening, looseness of structure, 
indistinctness of the ganglion cells, fullness of the capillaries, and 
general mononuclear infiltration of the deeper layers. Over the 
surface of these foci was homogeneous material, including degenerate 
trypanosomes. 

Arsenobenzol, the American equivalent of salvarsan, was injected 
in four dogs, and the eye lesions rapidly cleared up. But in one 
instance a single injection of the remedy did not prevent recurrence. 
“One injection of arsenobenzol,” as the authors remark, ‘“ was 
evidently not sufficient to effect a permanent cure.” 

The experimental lesions in animals—keratitis, iritis, and retinitis— 
caused by the trypanosome, bear a striking similarity to those set 
up in man by the spirochaeta pallida. In those lesions, as in 
syphilis, there is an actual invasion of the tissues by the parasite. 
_ The lesions are manifestly due to (1) a general toxin carried either 

in the blood or the lymph; (2) a toxin elaborated in the eye by the 
trypanosomes; or (3) an invasion of the tissues of the eye by the 
trypanosomes. That the lesions are due to a general toxin can be 
definitely eliminated, “for the ocular lesions do not occur in an 
animal, no matter how heavily infected, independent of an actual 


invasion of the ocular humours by the parasites.” The authors 
believe that the other factors (2 and 3) play a part in the 
development of the eye lesions. S. S. 


V.—THE AETIOLOGY OF CATARACT 


(1) Fischer, Johannes and Triebenstein, Otto.—Researches 

concerning the relationship of tetany and senile cataract. 
(Untersuchungen iiber Tetanie und Altersstar.) </zu. 
Monatsbl. f. Augenheilk., March-April, 1914. 

(2) Léhlein, W.. (Greifswald.)—Early cataract in myotonia 

atrophica: (Frithkatarakt bei atrophische Myotonie.) K/zn. 
Monatsbl. f. Augenhetlk., March-April, 1914. 
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(1) According to the theory of Peters, the toxin of tetany acts 
injuriously on the eye, and may cause cataract, lamellar in child- 
hood, nuclear in adults. Hesse and Phelps by careful examination 
found signs of tetany in 80 to 90 per cent. of cases of lamellar 
cataract, and consequently deny to rickets the important rdle it 
was believed to play in the aetiology of this affection. 

Fischer and Triebenstein, at the instigation of Peters, took up 
the investigation of 68 cases of senile and presenile cataract, 
employing the electrical and other methods of the neurologists, to 
discover the evidences of tetany and of latent tetany. These 
evidences were found in 88°2 per cent. Other defects of ectodermal 
structures were often present, such as premature greyness of the 
hair and dryness of the skin. Twelve old people without lens 
opacities were investigated as controls. Ten of these were negative, 
one doubtful, and one positive, with regard to the signs of tetany. 
The authors conclude that there is an aetiological relationship 
between tetany and senile cataract similar to that established for 
the cataract of younger subjects. A. J. BALLANTYNE. 

(2) Léhlein describes a case of myotonia congenita atrophica 
with bilateral cataract, the subject being a female, 29 years of age. 
All other causes of early cataract seemed to be excluded by the 
investigation. In the same case there was a yellowish-red atrophy 
of the discs, with indistinctness of outline, and there were 
scotomata in the field of vision. These conditions have not been 
described previously in association with myotonia atrophica. 

A. J. BALLANTYNE. 


VI._PATHOLOGICAL ANATOMY 
(Second Notice) 


(1) Watanabe, B. (Hiroshima). Histological findings in a case 
of syphilitic parenchymatous keratitis, with special reference 
to the new formation of connective tissue on the back 
of the cornea. (Pathologisch-anatomischer Befund bei 
Keratitis parenchymatosa_ syphilitica mit besonderer 
Beriicksichtigung der Neubildung von Bindegewebe an 
der Hinterflache der Hornhaut.) /in. Monatsbl. f. Augen- 
heilk., March-April, 1914. 


(2) Arisawa, U. (Osaka). — True carcinoma in the retina. (Ueber 
echtes Karzinom in der Retina.) K/in. Monatsbl. ne Augenheilk., 
March-April, 1914. 
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(3) Hohne, Richard (Kénigsberg).—A contribution to the subject 
of primary epithelial growths of the limbus corneae. (Beitrag 
zur Kenntnis der primdren epithelialen Wucherungen des 
Limbus Corneae.) K/in. Monatsbl. f. Augenheilk., March- 
April, 1914. 

(1) Watanabe gives an account of the following case-——The 
patient was a man, 18 years of age, with bilateral keratitis. Tubercle 
tests were negative. Wassermann was positive, but there were no 
other signs of syphilis. One of the eyes was removed, at the 
patient’s request, on account of the severe persistent inflammation. 
Microscopic investigation showed slight cedema of the anterior 
layers of the cornea, and irregularities of the epithelium and 
Bowman’s membrane, moderate cellular infiltration of the middle 
layers, intense cellular infiltration and degenerative changes in the 
deeper layers. The degenerative changes took the form of a patch of 
non-staining fibro-cellular tissue, causing the cornea to be thickened 
in the direction of the anterior chamber. These changes were all 
most intense towards the central area of the cornea. A layer of 
new-formed connective tissue lay on the back of Descemet’s 
membrane, thickest at the periphery of the cornea. The cellular 
infiltration of the cornea extended peripherally into the deep layers 
of the sclera, and into the iris and ciliary body as far as the anterior 
part of the choroid. A. J. BALLANTYNE. 

(2) The patient who came under the notice of Arisawa was a man 
of 39 years of age, who suffered from a large abdominal tumour, 
possibly carcinoma of the pancreas. Four months after admission 
to hospital he experienced dimness of the right eye, and a large 
tumour was observed occupying the interior of the eye. Having 
refused enucleation, exophthalmos, glaucoma, pain, and inflammation 
came on in the course of a few months. The eye was removed, 
but death occurred twelve days later. There was no post-mortem 
examination. On examining the eyeball the tumour was found to 
be a large, partly cystic, mass, attached to the nerve head and 
retina. Microscopically it was typical carcinoma, partly of alveolar 
or-tubular structure. The central parts were necrotic. There was 
no involvement of retinal pigment layer or of the choroid, but 
the uvea and the orbital tissues were secondarily inflamed. In 
the absence of a post-mortem examination it is impossible to be 
certain that the eye growth was secondary to that in the abdomen ; 
but whether primary or secondary, it appears to be the first 
published case of true carcinoma confined to the retina. In the 
hitherto published cases of metastatic carcinoma of the eye, the 
choroid has been the seat of the metastasis, and the retina and 
optic nerve have been involved by extension. 

A. J. BALLANTYNE. 

(3) Hohne describes the case of a man, 56 years of age, who, a year 
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before observation, had received an injury to the right eye by.a 
branch. There was a small gelatinous growth resting upon the 
limbus at the ovter and lower sides. It was of light red colour, and 
a diagnosis of carcinoma of the cornea was made. It was dissected 
away and the base cauterized. Microscopically it showed several 
layers of epithelial cells on its surface. There were signs of active 
proliferation, and here and there the basement membrane was broken 
and cells were growing down into the substance of the growth. The 
diagnosis between early carcinoma and a growth of inflammatory 
origin is left in doubt, but after a lapse of two years there has been 
no recurrence. A. J. BALLANTYNE. 


VIl._THE OCULAR SIGNS OF DEATH — 


(1) Terson, A. (Paris).—Dionin as an ocular test for death. (La 
dionine parmi les réactifs oculaires de la mort.)  <Avzn. 
@’Ocul., March, 1916. 

(2) Terson, A. (Paris). The ocular signs of death. (Signes et 
réactifs oculaires de la mort.) Arch. d’Ophtal., May-June, 
1917. 

(1) A. Terson suggests the following test to distinguish between 
real and apparent death.—Apply a little dionin to the lower conjunc- 
tival cul-de-sac, and if the eye gets red and puffy, life is not extinct. 

(2) This paper, presented by Terson to the Ophthalmological 
Society of Paris, at its third War Session, consists mainly of a résumé 
of what is known concerning ocular conditions which are, or may be, 
accepted as reliable evidence of death. Attention is drawn to the 
uncertainty which attaches to some of these signs and reactions, 
from the fact that they may be present in conditions closely 
simulating death, e.g., in patients attacked by cholera; and from the 
additional fact that certain signs, stch as the reaction of the pupil 
to atropin and eserin, are known to persist for a period, varying 
from a few minutes to four hours or more, after death has been 
determined by other unequivocal evidence. This latter warning is 
the more necessary in that there is widespread belief encouraged by 
ill-informed writers, that fixity of the pupil, and loss of its action 
to mydriatics and miotics, are immediate evidence of death. The 
author remarks a propos of such statements, that “the pupil is 
mobile in many of the dead and immobile in many of the living.” 

Among the most trustworthy signs of death in the eye, as in other 
parts of the body, are those demonstrating a complete cessation of 
the bloodstream. Such.include the application to the conjunctiva 
of a pair of fixation forceps, a cautery point (the glowing end of a 
wooden match suffices in the absence of other means), irritants, such 
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as dionin, copper sulphate, etc., or the subconjunctival injection of 
a solution of fluorescein. In the dead eye this remains as a patch 
of-colour, but Terson has found that a very slow diffusion of the 
fluorescein does occur in some instances after death. 

He is of opinion that the absence of a conjunctival reaction, two 
hours after presumed death, to mechanical or chemical irritants, 
may be considered as certain evidence of death. 

J. B. LAWFORD. 


VIII.—TUBERCULOSIS OF THE RETINAL VESSELS 


(1) Jackson, Edward (Denver).—Tuberculosis of the retinal 
vessels. Arch. of Ophthal., Vol. XLV, No. 6, November, 1916. 

(2) Spencer, Frank R. (Boulder, Colo.).—-Tuberculosis of the 
retinal vessels, with recurring hzmorrkages and pro- 
liferating retinitis. Ann. of Ophthal., April, 1917. 


(1) Jackson, within the last two years, has seen five cases 
presenting the ophthalmoscopic appearances of retinal tuberculosis ; 
three of these, in which the diagnosis was fully supported by the 
results of tuberculin injection, were under regular observation for 
many months. The case now reported has been closely observed 
for over a year and a half. The ophthalmoscopic appearances are . 
described at length, and are illustrated by two plates. The article 
concludes with the following words :—‘ The clinical picture that it 
seems important to fix in relation to retinal tuberculosis includes these 
features: vitreous opacities, recurring vitreous and retinal hemorr- 
hages, enlargement of the retinal veins, the local lesions described 
as associated with large retinal vessels, white spots in the macula 
in some cases, optic neuritis, and retinitis proliferans as a terminal 
condition ; the earlier lesions giving reactions to tuberculin injections, 
and their involution favoured by tuberculin therapy.” 

R. H. ELLiot. 

(2) The first sign that the retinal vessels are invaded by tubercle 
(of which condition Spencer has met with three examples) is often 
disclosed by hemorrhage, and in young adults there may be no 
other evidence of tuberculosis. The patients; however, may give a 
general, a local, or even a focal reaction to tuberculin, human or 
bovine. The author is of opinion that we should consider 
haemorrhage into the vitreous just as characteristic of tuberculosis 
as haemorrhage from the lungs in the pulmonary form of the 
disease. Later in the course of the affection the retinal vessels show 
slight perivascular thickening or extensive fibrous changes about 
them. In other cases, fibrous bands form (“ retinitis proliferans’’). 
Much may be done by a suitable diet, an outdoor life, and by small 
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doses of tuberculin. It is important also to inject the tuberculin 
at long intervals. Ss. Ss 


CORRESPONDENCE 


FUNCTIONAL SPASM OF ACCOMMODATION 


To the Editor of THE BRITISH JOURNAL OF OPHTHALMOLOGY 


S1r,—In your issue of October Mr. Leslie Paton reports some 
interesting cases of functional spasm of accommodation. 

In a paper on nystagmus, published in the British Medical Journal 
for November 1, 1913, I reported a case of spasm of accommoda- 
tion associated with nystagmus. The patient was a young woman, 
a photographer’s re-toucher, whose eyes had been troublesome for a 
year, and who complained of diplopia. Subjective testing and 
retinoscopy showed that she had 4D. of myopia. Under atropin 
her static refraction was low hypermetropia, say, 1D. After she 
had been under observation for about two months she had an aitack 
of diphtheria, which imposed on her nearly two months’ of forced 
quiescence. On examining her thereafter, I found that all her eye 
troubles had disappeared. This case and Mr. Paton’s cases, in my 
opinion, belong to the same category. Yours, etc., 

J. A. WILson. 


THE LorD DERBy HOspPITAL, 
October, 1917. WARRINGTON. 


DEAR SiR,—Having seen the account of some cases of spasm 
of accommodation, published by Mr. Paton in the BRITISH 
JOURNAL OF OPHTHALMOLOGY for October, I am sending you a 
few notes of a case which was in this Hospital under the care of 
Capt. J. Herbert Parsons. . : 

Admitted Aug. 26, 1917 (a Newfoundlander). Medical card 
from France headed “‘ Eyes gassed.” Not seen by me on admission. 
Note on case sheet : “Slight conjunctivitis in both eyes ; photo- 
phobia, V. under atropine, 2 myopia in L. eye.” 

Sept. 13 (seen by myself). Still photophobia, but very little 
flushing. I think photophobia 

—4 


Sept. 18. When reading type letters disappear ; appear again 
—? functional. 
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No Hm. 


Sept. 19. 
L.V.= 75 No Hm. = 3°0 sph. = 12 pt 
Shadows change in a very marked manner ; with a plane mirror 


sometimes definitely against, sometimes definitely with. 

Homatropin and cocain in oil (two applications each eye) refracted 
two hours later : 

+ 
R. 5 +0°75 sph. = 18 3 letters 
+0°5 5 

Looking into distance at 5 metres each eye converges at times. 
Fixes with R. for preference ; fixes with R. for near. L. eye moves 
on covering R. On occasions no apparent deviation. (Not having 
realised the interest of the case, I regret that I did not test for 
binocular vision.) 

At 5 metres without mydriatic 4° esophoria. 

At 5 metres under homatropin and cocain mydriatic 6°—9° 
esophoria, 


5 : 
Sept. 20. R.V. 3°0 pt. 


— 2°5 sph.= pt 


Given 1 per cent. atropin drops twice a day for six days. 


L. 


+1°0 5 
Sept. 28. R. +10 + 1°5 sph. easily. 
L.—— Hee + 1°25 sph. = 2 easily. 


Media clear, no pathological changes in fundi. Diagnosed as a 
case of spasm of accommodation with a degree of “ functional ” loss 
of acuity of vision on certain occasions. 

I hope these notes may be of some interest to you. 

Yours, etc., 
J. W. Joynt 
Civilian Surgeon. 
3rd LonpDoN GENERAL HospitTAv (T.F.), 


WanbDsworTH, S.W., 
November 9, 1917. 
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} BOOK NOTICES 


Transactions of the American Ophthalmological Society, 
Volume XV, 1917, Philadelphia; American Ophthalmological 
Society, 1917. 


This volume contains an account of the proceedings of the 
American Ophthalmological Society at its fifty-third annual meeting 


held at Hot Springs, Va., in- May, 1917. As usual, it is liberally 
illustrated, and its appearance is considerably improved by the 
substitution of a cloth binding for the familiar brick- ened paper 
covers. 


Gazette of the Ophthalmological Society of Buenos Ayres, 
Jan, 1917, Vol. IV. (Boletin de la Sociedad de Oftalmologia de 


Buenos Aires.) 

This bulky volume of 435 pages consists of papers read before 
the Society and articles presented at the National Medical Congress 
of Buenos Ayres; it also contains a short memoir of Professor 
Pedro Lagleyze, the founder and first president of the Ophthalmo- 
logical Society of Buenos Ayres, who died on Monday, August 14, 
1916. On August 21 a special session of the Society was held in 
memory of Lagleyze, at which the principal speakers were Demaria, 
Argafiaraz, and Noceti. Argafiaraz provides us with a convenient 
bibliography of the professor’s published works from 1884 to 1892, 
and draws attention to the various improvements suggested and 
practised by Lagleyze in the operative treatment of entropion and 
ectropion, in the surgery of the socket and of the ocular muscles. 

Amongst the papers read before the Society we notice some that 
have already appeared, either in full, or in an abstracted form, in 
the various numbers of the Archivos de Oftalmologia Hispano- 
Americanos of this year, some of ‘vhich have already been reviewed 
or abstracted for publication in the BRITISH JOURNAL OF 
OPHTHALMOLOGY. Amongst the rest we observe papers on cases 


of Filaria Loa, Parinaud’s Conjunctivitis, Achromatopsia totalis, 


Cholesterin in the Coverings of the Eyeball, Tonometry with a new 


Tonometer, Conical Cornea, Leuco-sarcoma of the Iris, Endocular 


Hydatid Cyst in the Human Being and experimentally produced 
in the rabbit, and a lengthy article on the History of Ophthalmology 


in the Argentine Republic, some of which we hope to notice in 
subsequent numbers. The volume, as a whole, appears to main- 


tain the high standard of interest and utility of the three previous 
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Diagnosis from Ocular Symptoms. By Dr. M. L. FOSTER. 
Pp. 490. New York: Rebman Company. 1917. bs 
Foster, in this book, takes a somewhat new line based on similar 
principles to that adopted by Roemer whose work he had previously 
translated.. The underlying idea is to take a certain ocular symptom, 
and after analysis of this to arrange the other symptoms into syn- _ 
dromes, showing how those which resemble each other differ and how 
exclusion is to be made. This is how the author states his object. 
The effect produced on the mind of the reader is somewhat unfamiliar 
and it is a little difficult at times to follow some of the arrangements. 
Such a scheme has certainly one obvious defect, and that is the 
tendency to follow the method of the examination paper answer in 
inserting every likely and unlikely combination that may prodnce a 
certain symptom. Thus, to take an example, in the discussion of 
nuclear paresis, ptomaine poisoning is given a paragraph as one of © 
the causes, yet it is difficult to believe that the ophthalmic surgeon is 
often called in to discuss that particular symptom in such a case. 
The whole chapter on muscular deviations of the eyes contains 
much useful information. We do not, however, like the author’s 
classification of squint cases in general as strabismus or paresis. 
By strabismus he means non-paralytic, and by paresis paralytic 
strabismus, but on his own classification strabismus is a symptom 
of both varieties. 
_ On page 70 a line seems to have been omitted, causing the curious 
statement to appear that “microscopical examination of these 
tissues proved it to be a case of pulsating exophthalmos.” The 
book should prove of value when read in company with one of 
the recognized text-books. The print and paper are admirable. 
There are no illustrations, the author considering that excellent 
as modern coloured plates are, they must of necessity portray the 
details which are peculiar to the individual case as distinctly as 
those from which aid is obtained in making the diagnosis, and 
that, in addition, they tend to distract the attention from the text, 
and to lead the beginner to look for duplicates in his practice which 


are seldom to be found. Pe 


OBITUARY 


The death at the front is announced of  Lieut.-Colonel 
E..H. Openshaw, once house-surgeon at the Bristol Eye Hospital. 
Captain N. C. Shierlaw, A.M.A.C.R., an ophthalmologist of 
Adelaide, Australia, died in France on April 11, as the result of 
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wounds received while on active service. He had been awarded 


the Military Cross. 
The death is announced, at the age of 60 years, of Neven 


Gordon Cluckie, consulting surgeon to the Greenock Hospital and 
to the Victoria Eye Infirmary, Paisley. Educated at Glasgow, he 
graduated M.B. of that University in 1880, and M.D. in 1912. 
Dr. Cluckie was once assistant surgeon to the Glasgow Ophthalmic 
Institution. His son, Mr. A. B. Cluckie, was formerly senior house 


surgeon to the Royal London Ophthalmic Hospital. 


The deaths are announced of the following American ophthalmic 
surgeons :—Dr. Herbert G. Jones, Utica, N.Y.; Dr. Charles 


E. Beardsley, Ottawa, Ohio. 


With regret we learn of the death of Professor Stanculeanu, 
the successor of Manolesco as professor of clinical ophthalmology 
in the Faculty of Medicine of Bucarest. Compelled to quit his 
chair at Bucarest in order to escape from the invader, he settled 
at Jassy, and at the beginning of the present year succeeded in 
reaching the United States. He died from pneumonia after a 
few days’ illness. Stanculeanu made many contributions to the 
literature of ophthalmology. His publications dealing with the 
development of the lacrymal passages in man and in animals, with 
the accessory nasal sinuses, with interstitial keratitis, and with the 
treatment of cataract, are particularly well known and appreciated. 

The death is announced from Versailles, at the age of 77 years, 


of Dr. E. Delens, once (1887 to 1903) in charge of the eye depart- 
ment of Lariboisiére Hospital, Paris. 


The death has taken place, at the age of 70 years, of Max Knies, 
one of Horner’s pupils. Knies was specially known on account of 
his pathological studies upon glaucoma, and he was the first to 
bring occlusion of the angle of the anterior chamber into causal 
relationship with that affection. He retired several years ago. 


Carl Mellinger, professor of ophthalmology in the University of 
Basle, died suddenly from a heart attack on May 20, at the age of 
59 years. He studied medicine at Zurich and at Basle. He 
worked with Horner and eventually with Schiess-Gemuseus, whom 
he succeeded in 1899. His name was closely bound up with the 


advocacy of subconjunctival injections of normal saline, and with 


the introduction of the ring magnet (Innenpolmagnet). 


The deaths of the following German ophthalmologists are 
announced :—Brecht, one of Schweigger’s pupils and a worker with 
Greeff; Kramer, of Berlin; v. Forster, of Géttingen; Werner, of 
Jena; and Haefiner, of Wiesbaden. 
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ADVERTISEMENTS i. 


C. W. DIXEY & SON, 


(W. A. DIXEY, A. G. FREEMAN, S. B. ADAMS.) 


OPTICIANS TO THE KING, 


ESTABLISHED 


19777- 
3, New Bonn Srreer, Lonpon, W. 
And at 20, Srreet, Lonpon, W. 
WELBECK ST— 8, NEWHALL STREET, BIRMINGHAM. 
Paddington 4584. . 
BIRMINGHAM— And 4A, PH@NIX YARD, OxForD Circus, LoNpon, W. (Works.) 
Central 7499. (No other address.) 


A HAND PERIMETER. 


TuIs instrument is made of aluminium, with 
japanned wooden handle and white celluloid 
scales. It is light, so that a patient can easily 
hold it in position. The face rest is of 
vulcanite. The field is tested by white and 
coloured squares mounted on black carriers. 
The handle is detachable, and the whole can 
be carried in an ordinary hand-bag. 


Price, with 100 charts - - 27s. 6d, 
Extra charts, per 100 - - 3s. 6d. 


The instrument may be seen at any of Messrs. Dixey’s shops as above, 
or will be sent on approval. 
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ii. ADVERTISEMENTS 


HAWES SON, 


City Address : : : 79, Leadenhall Street, E.C. 


Telephone Avenue 7758. 


West End Address: 49, New Cavendish Street, W. 


Telephone :—601 Mayfair. 


THE PRESCRIPTION OPTICIANS. 


ESTABLISHED 1840. 


_ During the many years we have been established 
--as Prescription Opticians, the vast number of 
Prescriptions which have been entrusted to our 
care. is a marked tribute to the practical and 
intelligent way in which even the most difficult 
combinations have been handled, and we have 
been enabled to do this by having the most 
cormplete and up-to-date workshops, machinery, 
and a capable staff to deal with all orders 
entrusted to our care with efficiency and dispatch. 


City ADDRESS: 


79, LEADENHALL STREET, E.C. 


West EnpD ADDRESS: 


49, NEW CAVENDISH STREET, W. 
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ADVERTISEMENTS iii. 


MAKERS 
SPECTACLES 


ESTABLISHED 1837. 


196, Great Portland Street, 
LONDON, W. 


TELEPHONE: MAYFAIR 198. WATSON & SONS (ELECTRO-MEDICAL) LTD. 


THE FAMOUS MORTON 
OPHTHALMOSCOPE 


Morton’s_ Ophthalmoscope. 
This regular pattern, improved 
finish, is complete with con- 
denser and reversible | 
mirror, in velvet- 


S-MAW:SON:& SONS: .7*12:ALDERSCATE: ST: LONDON‘EC, 


FELEPHONE, CITY 7 (PRIVATE BRANCH EXCHANGE) TELEGRAMS: (HOME ONLY) ‘ELEVEN CENT.LONDON’ 
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iv. OPHTHALMIC HOSPITAL MEDICAL SCHOOLS 


(UNIVERSITY OF LONDON) 
ROYAL |LONDON OPHTHALMIC HOSPITAL 


(MOORFIELDS EYE HOSPITAL) 
. CITY ROAD, E.C. 


Gentlemen may enter on the ocala of the Royal London Ophthalmic Hospital (Moorfields), at any time, 
and are on certain conditions eligible for appointment as Chief Clinical Assistant, Clinical Assistant, and 
Junior Assistant. 

The following courses of Instruction begin in January, May, and October, lasting 2 months :-— 

EXAMINATION OF THE EYE (4 lectures). 
USE OF THE OPHTHALMOSCOPE (12 lectures). 
ERRORS OF REFRACTION (5 lectures). 
EXTERNAL DISEASES OF THE EYE (8 lectures). 
SURGICAL ANATOMY OF THE EYE (3 lectures). 
MEDICAL OPHTHALMOLOGY (2 lectures). 
MOTOR ANOMALIES (5 lectures). 
PATHOLOGY OF THE EYE (6 lectures). 
RGERY. 
PRACTICAL PATHOLOGY. 
BACTERIOLOGY. 
A Clinical Demonstration is given each morning by a Member of the Staff. 
In addition, arrangements can be made for the —— instruction of Students by any Member of the 
itaff. 


N.B.—During the War no Classes are being held except by special arrangement 


FEES :—A composition fee of £10. 10.0 will entitle the Student to a perpetual ticket for the 
practice of the Hospital, including attendance for one session on the above courses with the 
exception of those on Operative Surgery, Practical Pathology, and Bacteriology. 


FEES THE PRACTICE OF THE 


Perpetual £5 8 0 | Two Months... 
Three to Six Months 330 One Mont 110 
Clinical week begins at 9 a.m. Operations are perfors id daily between 10 and 1. 


For further particulars apply to Mr. Robert J. Bland, Secretary of the Roya! London Ophthalmic Retetnl. 
City Road, E.C., or to the Sub-Dean of the Medical School, Mr. M. L. Hepburn. 


ROYAL WESTMINSTER OPHTHALMIC 
CHARING CROSS, W.C. 


The Practice of the Hospital is open to Qualified Medical Practitioners and 
Registered Students of Medicine, who may enter at any time. 

Work in the Out-Patient Department begins at 1 p.m. daily. Operations are 
performed in the Theatre at 3 p.m. 

Practical Instruction in the Diagnosis and Treatment of Diseases of the Eye and 
Errors of Refraction is given throughout the year. 

Owing to the War the regular Classes of Instruction have been temporarily: 
discontinued. 

Fees : 6 months, £3 3s."0d.; Perpetual, £5 5s. 0d. 


For further particulars apply to the Honorary Secretary, Medical Committee. 


CENTRAL LONDON OPHTHALMIC HOSPITAL, 
JUDD STREET, ST. PANCRAS, W.C. ; 


This Hospital, lately rebuilt, has 40 beds and a well-equipped laboratory. 
The post of Clinical Assistant at the Hospital is open to Men and Women Students, 


. who may join at any time. 


The Out-Patient Department is open at one o’clock daily, and practical instruction is 
given in the treatment of Eye Diseases, Errors of Refraction, &c, Operations are 
performed daily between 2 and 4 o’clock. 

Fees—Perpetual, £5 5s., six months, £3 3s. 


All Classes have been suspended during the war. 


For further particulars apply to the Dean. 
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ADVERTISEMENTS. 


‘THE BRITISH JOURNAL OF 
“OPHTHALMOLOGY LIMITED. 


(Incorborated under the Companies Acts, 1908 and 1913.) 


CAPITAL £5,000 
Divided into 1,000 Ordinary Shares of £5 each. 
Directors : 


J. B. LAWFORD (Chairman. ) 
J. HERBERT FISHER ( Vice-Chairman. ) 


S1rk ANDERSON CRITCHETT, Bart., C.V.O. ~ WILLIAM LANG, 
GEORGE BERRY. J. Gray CLEGG. 
ee B. Srory. E. TREACHER COLLINS. 
. RICHARDSON Cross. LESLIE PATON ( 7'reasurer) 
Bankers ; 


Tue CapiraL AND Counties BANK, 115,!Fore} Street, London, E.C. 
WIGMORE STREET BRANCH, 2, Mandeville Place, W. 


Solicitor: 
LEONARD Tusss, M.A., 68, Aldersgate Street, E.C. 


Secretary and Registered Offices: 
J. F. Measurgs, 68, Aldersgate Street, E.C. 


The Company was formed in 1916 with the object of establishing a representative 
Journal of Ophthalmology for the British Empire. For this purpose the Company has 
incorporated the three existing Ophthalmic publications known as 

Ce Fie Royal London Ophthalmic Hospital Reports, The Ophthalmic Review, and 
The Ophthalmoscope. 

The Directors have a few shares for disposal for which application should be made to 

the Sécretary. 


Vis. ADVERTISEMENTS. 


HOMAS ARMSTRONG & BROTHER. 


MANUFACTURING AND DISPENSING. OPTICIANS. 


78 DEANSGATE, AND A : 
ST. JOHN STREET | 112 Bouo Srnest, LIVERPOOL. 
| i | Makers of the 
Electric 


Q Ophthalmic 
Lamp Bracket. 


HIS form is also arranged on a 
_Portable Floor Stand, as illus- 
tration, with Circular Mahogany 
Table, upon. which Instruments as 
required may be placed. 


With arms and Lamp Holder of 
our improved form, having an extra 
joint at friction block, handle at 
lamp end and complete revolution of 
lamp holder. 


As used in several Eye £4 12 6 


Hospitals ... 


The same, but without extra joint, 


handl d 1 - 


Specialists and Manufacturers of 
Frameless Eyeglasses & Spectacles. 


LUXE, UNI, AND KRYPTOK 
BIFOCAL LENSES. 


Test Types of every description and Prescription Books free on 
application. 


AS SUPPLIED TO THE OXFORD EYE HOSPITAL, 
Factory: 11 COLLEGE LAND, MANCHESTER. 
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ADVERTISEMENTS vii. 


_ Prescription Work. 


HE business of Theodore Hamblin Ltd. is 

confined to the dispensing of prescriptions 

with glasses manufactured in their own work- 
shops by their highly-trained staff. 


They do nothing except to fulfilthe prescriptions 
of Ophthalmic Surgeons, concentrating their efforts 
upon accuracy and correct fitting and centering 
in order that each patient may derive the full 
benefit of the prescription. 


The Hamblin Service includes, without charge, 
expert adjustment of frames, and cleaning and | 
| polishing of glasses from time to time, {as necessitated 
by wear: but any required change of lenses is 
referred to the prescriber. 


For the convenience of Ophthalmic Surgeons, 
branch establishments are maintained as below: but 
all lenses are ground, and frames manufactured, at 
the London works. 


Patientsjshould be directed, with prescription, to 


Theodore Hamblin, Ltd. 
5, Wigmore Street, London, W. 


Telephone: MAYFAIR 5000 (3 lines), Telegrams: ‘‘ PINCENEZ”’ LONDON. 
Branches: 


9, Peter Street, Manchester 38, Infirmary Road, Sheffield | 
296, Glossop Road, Sheffield 7, Park Square, Leeds. 
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Vili, ADVERTISEMENTS 
Controlled Establishment, Munitions of War Act, 1915. 


Contractors to :— 


THE MINISTRY OF MUNITIONS, THE ADMIRALTY, THE UNION 
GOVERNMENT OF SOUTH AFRICA, THE COMMONWEALTH 
OF AUSTRALIA, etc., etc. 


RAYNER aa KEELER, LTD., 
Opticians 


LONDON 
9, VERE STREET, CAVENDISH SQUARE, W. 1 
Telephone: Mayfair 447. 


‘LIVERPOOL BRADFORD 
84, BOLD STREET. 22, NORTH PARADE. 
Telephone: Royal 98. Telephone: 682. 


LEAMINGTON SPA 
53, PARADE. 


NORTHAMPTON 
50, ST. GILES’ STREET. 


RAYNER and KEELER, LTD., are now the Sole Authorized makers of the 


EDRIDGE-GREEN COLOUR PERCEPTION 
LANTERN AND OTHER TESTS. 


The Medical Profession are warned not to accept any without a 
Certificate signed by Dr. Edridge-Green. 
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THE BRITISH JOURNAL 
OF OPHTHALMOLOGY 


Vor DECEMBER, 1917 No. 12 


CONTENTS 


PAGE 
Communication 
1, The more accurate Determination of the Position of 


Foreign Bodies in their Relation to the Eyeball] and 
its component Structures. By E. M. Eaton, M.D. 721 


Notes 


1. A Note on Cataract Extraction, with a tg 
J. Herbert Fisher... si 749 


2. Injury to the Eye, complicated with pees of the Brain 
and terminating fatally ; autopsy : two cases. By 


G. Victor Miller, M.D. 
3. A Note upon the Pseudo-Neoplastic Form of Interstitial : 
Keratitis. By Sydney Stephenson Sea i 754 
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ADVERTISEMENTS 


Advances in Treatment. 


OPHTHALMOLOGY 
‘““Hydrentum” 


Regd. Trade Mark 

(Cerat. Hydr. Flav., Ophthalmic, “A. & H."’) 

An Improved form of Pagenstecher’s ointment of yellow oxide 
of mercury, prepared according to a perfected process, by 


which the mercuric oxide, in the finest possible state of 
sebdiviane, is so incorporated with the base as to make a 


perfectly homogeneous cerate. 
“*Hydrentum”’ is supplied in all strengths from 34 to 5 per 
cent., in jars - lass rod (retail 2/-) 


“ Cuprentum” 


Regd. Trade Mark 


An ointment containing 5 per cent. of copper citrate in a 

soluble form, specially prepared for ophthalmic use in 

Trachoma, ulcerations and granulations of the eyelids, etc. 
“‘Cuprentum”’ is sold in |jars with glass rod (retail 2/-) 


“Ultroid” Silver 


Regd. Trade Mark 


This is a specially prepared suspension of silver in the colloidal _ 
condition, isotonic with serum, and having a strength of 
“'T part in 2000. It is emiployed as a germicide in conjunctivitis, 
-etc., being applied as drops without further dilution. 
Supplied in 1 oz. bottles, 1/6 each. 


“Chrismoid” Mercurial Inunction 


‘Capsules containing in each 2 grammes of 40 per cent. 
mercurial cream specially prepared for rapid absorption through 
the skin. These are convenient to carry and cleanly in use. 


Boxes ‘of 12 ‘‘ Chrismoid 1/6. 


Allen & Hanburys Ltd., London. | 


West End House: 7 Vere St., Cavendish Sq.,W.1 City House: 37 Lombard St., E.C.3 


: ADVERTISEMENTS oxi. 


YK OS 


of Hypophosphites 


1866-1916 
Not a new-born prodigy or an untried 
experiment, but a remedy whose useful- 
ness has been fully demonstrated during 
half a century of clinical application. \ 
For 50 Years The Standard 


B  syr. Hypophos, Comp, FELLOWS’ 


il BINOCULAR MAGNIFIERS. 


The Binocu- 
lar Magnifier 
has been de- 
vised to en- 
able medical 


men to ex- 
amine small 
solid objects 
under low 
magnifying 
so with both 
eyes, and 
thereby to se- 
curean easier 
and better . 
of the an 
structure of e 


the object 
than is possi- LIMITED 


ble with the 14 OLD BOND STREET, LONDON, W. Jt 


eye. 
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Xii. ADVERTISEMENTS 


OPHTHALMIC INSTRUMENTS 
MADE TO ORDER 
EQUIPMENT FOR DARK ROOMS 


R. BAILEY 
14 & 15 BENNETT’S HILL 


BIRMINGHAM 


ROWLEY CO., 


DISPENSING OPTICIANS 
AND 
Manufacturers of all kinds of Spectacles and Eyeglasses 


EVERY ATTENTION GIVEN TO PRESCRIPTION WORK 


Accurate lens grinding and perfect fitting guaranteed 


BRANCHES : 

34, King Street, MANCHESTER. 
98, Deansgate, BOLTON. 

42, Victoria Street, BLACKPOOL. 
15, King Street, WIGAN. : 
1, St. James Street, BURNLEY. . 


ADVERTISEMENTS xiii. 


C. DAVIS KEELER 


OPpTICIAN 
PRESCRIPTION SPECIALIST. 


ANUFACTURER of Spectacles, Eyeglasses, 
and special appliances prescribed by ophthal- 
mic surgeons. 


Lenses are designed and fitted with a view to ~ 
obtaining the full value of the prescription, the work 
being carried out under direct personal supervision. 


A fully equipped Workshop is installed upon 
the premises, including a complete lens grinding 
plant. Ample provision is therefore made _ for 
dispensing prescriptions expeditiously, and at 
moderate prices. 


47, WIGMORE STREET, 
TEL.: MAYFAIR 5262. LONDON, W. 1. 


MICROSCOPES and 


ADVERTISEMENTS 


ACCESSORIES. 


W. WATSON & SONS, Ltd., LONDON. 


W. W. Scott & Co., Ltd., 


OPHTHALMIC OPTICIANS, 


180, Sauchiehall Street, GLASGOW. 


Telephone; Douglas 1977. Telegrams : GLASGOW.” 


ARTIFICIAL EYES. 


, G. TAYLOR, 
8, New Oxford Street, London, W.C. 1. 
ACTUAL MAKER OF THE 


Snellen Reform Eye, and Special Ronves Movable Globe with dilating 
pupils 
ALL EYES MADE ON THE PREMISES. 


TRACHOMA 
AND ITS COMPLICATIONS IN EGYPT 
By A. F. MacCALLAN, F.R.C.S. 


DIRECTOR OF OPHTHALMIC HOsPITALS, EGYPT 
PRICE 7s 6d net 


Cambridge University Press 
Fetter Lane, London: C. F. Clay, Manager 


OPHTHALMOSCOPIC DRAWINGS. 
Artist, with long experienceof Fundus and other Ophthalmological Wcrk, 
will be glad to paint cases. Terms 10/6 to £1. 1s., according to number. 


Address: ARTIST, c/o Mrs. PRICE, Russell House, Grange Road, 
SUTTON,!;SURREY, 
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ADVERTISEMENTS XV. 


SAVORY & MOORE’S 


GELATINE 


OPHTHALMIC DISCS 


From Originally introduced by Messrs. Savory & Moore in 1863, these 
The Brit. preparations have since come into extensive use for Ophthalmic 
Medical purposes, both at home and abroad. 

Journal The Discs are delicate films of soft gelatine, impregnated with a 
perfectly definite weight of medicament. When they are applied, 
the Discs soften, and the active ingredient contained in them gradually 
“They are dissolves out and is diffused over the surface of the eye in the 
convenient most favourable condition for absorption. Almost all the recognised 
of intro- drugs used for ophthalmic purposes are supplied in this form. 
duction, As the whole of the medicament is utilized, there being no loss 
painless, _— such as inevitably occurs when solutions are employed, the oculist is 
portable, —_ able to control dosage with exactitude. 

sure in The Ophthalmic Discs are issued in Tubes, each containing 

action.” 100 discs, or less in the case of some of the more expensive remedies. 


A Complete List of the Ophthalmic Discs, with full particulars, will be 
forwarded on application 


SAVORY & MOORE, Ltd., Chemists to. THE KING, 
143, New Bond Street, London. 


NOTICES, 


THE BRITISH JOURNAL OF OPHTHALMOLOGY is published monthly, price 4/- a 
single number. The annual subscription is 31/6 post free. Cheques are to be made 
payable to THE BRITISH JOURNAL OF OPHTHALMOLOGY, LIMITED, and sent to the 


Manager. 


All communications concerning advertisements, exchanges, and all business corres- 
pondence should be sent to the Manager, 24, Thayer Street, London, W. 1. 


All correspondence respecting literary contributions, and other editorial communi- 
cations, should be addressed to the Editor, 24, Thayer Street, London, W. 1. 


All literary contributions must be type-written on one side of the paper only. 


Back numbers of The Ophthalmoscopfe and The Ophthalmic Review may still, 
with few exceptions, be obtained. Price on application to the Manager. 
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Xvi. ADVERTISEMENTS 


The Uni-Bifocal Company, ta. 


40, Gloucester St., Rosebery Avenue, LONDON, E.C. 


ONE PIECE BIFOCALS | 


Made from One Solid Piece of Hard Crown Glass. 
Mathematically correct Centring. 


Freedom from Chromatic Aberration. 
“LUXE ” 


The “ Luxe” 
Invisible Bifocal 


for Convex and 


Correct Centring 
(Convex) 
by selecting the 
Correct Size 


Weak Concave Reading Portion for 


Combinations. * Each Eye. 
Six principal Reading Portions 
*“*DEMI-LUXE” 
Semi-Invisible Correct Centring 
for 


is obtained in all 
Concave only. 
The inherent defect in 
Concave ‘‘ Invisible’ 
Bifocals of bad centring 
has been overcome in 
this form. 


concave prescriptions, 
The central part of the 
ridge has .been ground 
away te avoid irritation 


to the myope. 
“*UNI-BIFO ” 

Slightly 
Visible Ridge 


Convex & Concave 
Combinations. 


great many cases in 
_ which the ‘* Uni-Bifo ’’ 
is the only optically cor- 
rect form, being adapt- 
able. to ‘the most com- 
plicated prescriptions 
without sacrificing cor- 


rect centring. 


The ‘‘Luxé’’ is gen- 
erally preferred by 
reason of its ‘‘ Invisi- 
bility,’’ but there are a 


Sph, Cyl. Axis 45° Showing 2 Optical Centres 


ILLUSTRATED PAMPHLET, STANDARD PRICE LIST 
and SAMPLE LENSES post free on application, 
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ADVERTISEMENTS xvii. 


Spectacles 


and 


Eyeglasses 


Toric and Fused Bifocal Lenses, 
made in my own works : 


X-Ray Outfits 
Eye-Magnets, etc. 


JOHN TROTTER, 


Manufacturing Optician, 


40, Gordon Street, Glasgow. 


Works: ' Telephone : 9093 Cent. 
15, Drury Street. Telegrams: Eyeglasses. 
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XViii. ADVERTISEMENTS 


Curry & ‘Paxton 


Ophthalmic Opticians, 


195-199, Gt. Portland Street, W. 


“CROOKES” GLASS 
Having purchased a large stock 
of the original “Crookes” 
glass in July, 1914, we are in a 
position to supply lenses — 
manufactured on the premises 
—to any prescription. 


A descriptive pamphlet will be sent on 


application. 


| BRANCHES : 
LIVERPOOL. BRISTOL. 
SOUTHPORT. BATH. 
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ADVERTISEMENTS. 


Telephone; Telegrams : 
GERRARD 3540. ‘*ROSSANO, WESDO, LONDON.” 


ROSS, 


Manufacturing Opticians, 


111, NEW BOND STREET, 
LONDON, W. 1 


PRECISION, PROMPTITUDE, 


CAREFUL PERSONAL ATTENTION 
IN 


OPHTHALMIC DISPENSING. 


NOTE :— 


LENSES OF CROOKES GLASS 
IN ALL FORMS AT SHORT NOTICE. 
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ADVERTISEMENTS. _ xxi. 


Appointment Diaries 


Files lor Doctors 


Telephone: Telegrams: 
MAYFAIR 6486 (5 lines). - ‘** Printadom, Baker, London."’ 


George Pulman & Sons, Ltd., 


Thayer Street, Manchester Square, London, W. 1. 
(Within Three Minutes’ Walk of Harley Street) 


INVITE MEMBERS OF THE PROFESSION TO CALL 
AND SEE THEIR STOCK OF VARIED SPECIALTIES 


APPOINTMENT DIARIES, 1918 


NOW READY. 


Pulman’s Half-Guinea Diary. 


8 ins. X 64 ins. 
THE BEST APPOINTMENT BOOK FOR THE MEDICAL .PROFESSION. 


It has a full page for each Day, which is divided into 30-minute 
sections from 9 a.m. to 8.30 p.m., with room to make 15-minute 
appointments. The pages are numbered, and there is a 
useful Alphabetical Index in front. Good quality cream 
laid paper; well printed; contains the usual Almanac and | 
Postal, etc., Information and pages for monthly cash notes. 
The book is strongly bound in half-maroon leather, green 
cloth sides, neat gilt finish, Price 10/G net: postage 7d. 


Green Cloth Appointments Book. 
10 ins, X 8 ins, 
Week to an opening. Arranged for noting half-hourly 


engagements from 9 a.m. to 7 p.m. The pee are interleaved 
blotting. . Bound semi-limp cloth. Frice 3/6 net; postage 5d. 


secs and Publishers of “ The British Journal of Ophthalmology.” 
24-27, Thayer Street, Manchester Square, W. 1. 
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Xxii. ADVERTISEMENTS 


Exceptional Prescriptions 


ATIENTS requiring glasses of unusual or 

difficult character can with confidence be 

directed to Theodore Hamblin Ltd., or their 
branches in the provinces. 


The Hamblin workshops are under the personal 
management of the principals. Many of the crafts- 
men employed are the sons and grandsons of optical 
workers, and have an inherited turn of skill. No 
difficulty istoo great for this organisation to cope with, 
and the outfit of tools is probably the most complete 
in the Kingdom. The expert fitting-staffs are trained 
to ensure correct optical centering, perfect fitting, 
and the sedulous care required by nervous patients. 
Prescription. work alone is undertaken. 


The following are examples of exceptional work 
in which Theodore Hamblin Ltd., specialise :— 


Crookes’ Glass 
(For the absorption of ultra-violet rays. Prescribed for the 
prevention of electric-light ophthalmia and snow-blindness, 
also to reduce glare. Made in two shades, the lighter bein 
almost white in appearance. Samples sent on ppplieations) 


Cataract Lenses 


Bifocal Lenses 
(Centering of the reading portion is obtained by our special 
surfacing process which makes them extremely efficient in use. 
Great care is exercised in the selection of the most suitable 
bifocal for each prescription with the object of giving 
efficiency, combined with greatest invisibility.) 


Patent Reversible Spectacle Frames 
All work will be submitted for verification on request. 


SPECIAL FRAMES 


By tempering to a great hardness, exceptional firmness is given to frames, 
thus preventing the loss of accuracy which in.some cases leads to trouble. 
Patients are fitted according to individual requirements and the comfort afforded 
by the plan of construction is appreciated not only by themselves but also 
by the prescriber. 


Dispensing Establishments 


THEODORE HAMBLIN Ltd,, 


Telephone: MAYFAIR 5000 (3 lines). Telegrams: ‘‘ PINCENEZ,” LONDON 


‘Branches: 
9, PETER ST., MANCHESTER. 38, INFIRMARY RD., SHEFFIELD. 
296, GLOSSOP RD., SHEFFIELD. 7, PARK SQUARE, LEEDS. 
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GEORGE SPILLER Lid., 


Surgeons’ Opticians, 
Z OPHTHALMIC INSTRUMENT ‘DESIGNERS AND MAKERS. 
ESTABLISHED 1875. 


Awarded Gold Medal at the XVIIth International Congress of Medicine 
 QOPHTHALMOSCOPES 
1917 MODELS. 
(As supplied to the War Office) 


attern, focussing vulcanite 
handle and switch case battery. 


‘6029. Morton M Perfection” 
<n Model Battery in Handle 
moscope. (Reg. No 
Standard Instrument. 


<Rheostat 
d switch of control—Driving wheel, rend 
slide and rheostat mani ulated 
with hand: Fi with 


wastage Life of calls 
three months intermittent 


use. 


‘Handle for above 
Vertical 
control safety catch. 
e cells o con- 

Diameter of handle’ 

1; inch. 


Practitioner Model Battery. in 
handle, Swanzy Marple 
Handle same construction as 6029. 


Price List on 


32, WIGMORE STREET, LONDON, 


636 wid 648 Mayfair, 
GRAMS: ** Spilleropt, Leaden.” 
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ADVERTISEMENTS: 


“Anti-Glare.” 


Crookes’ Anti-Glare Protective Sena are manufactured . 


according to the latest scientific formula, 1917, of the renowned 
chemist, SIR WILLIAM CROOKES, 0. M., F.RS., &c. 


Crookes’ Anti-Glare Protective Lenses ‘tone down the 
dazzling rays of white or electric light, eliminating all unpleasant glare. 


Crookes’ Anti-Glare Protective Lenses cut off radiant 
heat. 


Crookes’ Anti-Glare Protective Lenses absorb ulten: 
violet rays. 


- Crookes’ Anti-Glare Protective Lenses are equally 


suitable for Tropical Climates or Arctic regions, being extraordinarily 
efficient where excessive sunlight or snow glare may be encountered. 


Crookes’ Anti-G'are Protective Lenses afford an efficient _ 
protection for all ey. ; sensitive to bright light. 


Crookes’ Anti-Glare Protective Lenses can be obtained 
from the Anti-Glare Glass Co., Ltd., any regular tae or from 


MELSON WINGATE, 


Manufacturing Opticians, 


30, WIGMORE STREET, LONDON, W. L 


Telephone—Mayfair 2353. 
Telegrams—“‘ Wingateise,’’ London. 
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